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SENCORE MODEL SC61 WAVEFORM ANALYZER 

. ' ; ! ! ' 

--_JOoubJe Your_TroubleSh&lting 3net Testing 
Productivity ... Or Your' Money Back! 

i 

- - -t .Six-digilreadout:~Auto-
. matically tracks every 
' CRT test We call it 

digital autotracking. 
· It's patent pending. 

' Delta PPV, Time, Freq : 
. Measure any part of a 

··· - --; waveform for PPV, 
, time or frequency 
; using D~lta measure-

- --+ ments. Just dial in the · 
' waveform section 

you want to measure 
1 andpush. 

, Simplify Freq ratio tests: 
; Automatically 

,_---------------Autotracking DCV, PPV, 
Freq: Measure DCV .to 
.5%; PPVto 2% ; 
freq. to .001 %. Just 
push a button for 
either Channel A or B. 

measurements 
-..-..lu'"'"'a' and scope -

5mVto 2000V 
measuring range. (2 
lo-cap probes 
provided.} 

; compare input/output ---t•---"!'"'"----~----'11 

Super sync: ECL 
provides rock-solid 
sync trigger circuits 
with only 4 controls; 
includes TV sync 
separators for video 
work. 

ratio of multiply/divide 
stages from 1:1 to 
1:999,999 with the 

- push of.a button. 

The first scope with push button 
digital readout. If you use general 
purpose oscilloscopes for trouble
shooting or testing, we can double 
your present productivity with tbe " 
SC61 Waveform Analyzer, the first 
instrument to turn every conventional 

" ·scope-measurement into an 
automatic digital readout. 

No more graticule counting .. 
Connect only_ one 12.robe to view 
any waveform to 100 MHz. Then, just 

.._ push a button to read DCV, PPV, 
frequency and time- automatically! 

There are no graticules to count or 
calculations to make, which speeds 
every measurement. 

The digital readout is from 1 0 to 
10,000 times more accurate as welL 

-- Plus you have everything you want 
to know about a test point, at the 
push of a button, which speeds 

··· r-- troubleshooting tremendously. 

A special Delta function even lets 
you intensify parts of a waveform and 
digitally measure the PPV, time or 
frequency for just that waveform 
section. 

And it's neat. No more tangled 
leads, piles of probes or dangling 
cords. The SC61 is an entire test 
station in one unit. 
ry The. one and only •. Ihere are other 
scopes with digital readout, but none 
of them completely &utomate every 
conventional scope measurement so 
you can automatically analyze any 
waveform without counting one 
single graticule. Totally automatic 
waveform analyzing at the push of a 
button .It will make all the difference 
in your productivity. 

Double you·r. productivity. When 
we say the SC61 will double your 
productivity, we're being · 
conservative. We've seen cases of · 
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U.S. Patent Pending 
Financing Available 

three, four, even ten time increases 
in productivity with this first-of-its
kind, automated oscilloscope. Every 
situation is different, however, so try 
the SC61 and judge for yourself. 
Here's our offer. 

Money back guarantee. If the 
SC61 does not at least double your 
productivity during the first thirty 
days, you may return it for a full 
refund, including freight both ways. 

Call today. Get the entire SC61 
Waveform Analyzer story. Call toll
free today, and ask for our eight page 
color brochure. It could be the most 
productive call you make this year! 

Phone Toll-Free_ _ 
1-800-843-3338 
Alaska, Hawaii, Canada and 
South Dakota call collect 
(605) 339-0100 

3200 Sencore Drive, Sioux Falls, SD 57107 
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wabasH 
diskettes~~~ 
$1.39each! 
Now ... Get High Quality at a Low Price 
Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 1 OOo/o certified 
to insure premium performance. 

Why Wabash is Special 
The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assl~ts your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 

Special Seal ... Helps Prevent Contamination 
To keep out foreign particles, a unique heat seal bonos the 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding perfor
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek® evelope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 

Each Diskette is 1 00% Critically Tested 
Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity - that's 
what Wabash quality is all about. 

Flexible Disc Quantity Discounts Available 
Wabash diskettes are packed 10 discs to a c~rton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 100 units are available in increments of 10 units 
at a 1 Oo/o surcharge. Quantity discounts are also avail
able. Order 500 or more discs at the same time and deduct 
1 o/o; 1 ,000 or more saves you 2o/o; 2,000 or more saves you 
3o/o; 5,000 or more saves you 4o/o; 1 0,000 or more saves 
you 5%; 25,000 or more saves you 6o/o; 50,000 or rnore 
saves you 7o/o and 1 00,000 or more discs earns you an 8o/o 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
3 12-593-6363 between 9 AM to 4 PM Central Time. 

CE quant. 
SAVE ON WABASH DISKETTES 100 price 

Product Description Part# per disc($) 

8" SSSD IBM Compatible (128 B/ S, 26 Sectors) F111 1.99 

8" Same as above, but bulk pack w/ o envelope F111 8 1.79 

8" SSSD Shugart Compatible, 32 Hard Sector F31A 1.99 

8" SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.49 

8" DSDD Soft Sector (Unformatted) F14A 3.19 

8" DSDD Soft Sector (256 B/S, 26 Sectors) F144 3.19 

3" DSDD Soft Sector (512 B/S, 1 5 Sectors) F145 3.19 

8" DSDD Soft Sector (1 024 B/S, 8 Sectors) F147 3.19 

5V4' SSSD Soft Sector w/Hub Ring M11A 1.59 

5'14" Same as above, but bulk pack w/ o envelope M11AB 1.39 

5'14" SSSD 10 Hard Sector w/Hub Ring M41A 1.59 

5'14" SSSD 16 Hard Sector w/Hub Ring M51A 1.59 

5W' SSDD Lanier No-problem compatible M51F 2.99 

5V4' SSDD Soft Sector w/Hub Ring M13A 1.89 

5W' Same as above, but bulk pack w/ o envelope M13AB 1.69 

5v.'' SSDD Soft Sector Flippy Disk (use both sides) M18A 2.79 

5'14" SSDD 10 Hard Sector w/Hub Ring M43A 1.89 

5'14" SSDD 16 Hard Sector w/ Hub Ring M53A 1.89 

5V4' DSDD Soft Sector w/Hub Ring M14A 2.79 

5W' DSDD 10 Hard Sector w/ Hub Ring M44A 2.79 

5W' DSDD 16 Hard Sector w/ Hub Ring M54A 2.79 

5V4' SSQD Soft Sector w/Hub Ring (96 TPI) M15A 2.69 

5v.'' DSQD Soft Sector w/Hub Ring (96 TPI) M16A 3.79 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD =Double Sided Double Density; SSQD =Single Sided Quad Dens1ty; 
DSQD = Double Sided Quad Density: TPI = Tracks per inch. 

Buy with Confidence 
To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% sales tax or 
supply your tax I. D. number. Written purchase orders are accep
ted from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min
imum prepaid order $50.00. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
100 8-inch discs or $6.00 per case or partial-case of 100 5'1•-inch 
mini-discs for U.P.S. ground shipping and handling in the con
tinental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll-free in the U.S. Dial800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 
Copyright ~1982 Communications Electronics'" Ad #110582 

ale MEMBER (f!J' 
VISA . ~.~ 

MARlETIIIG ASSOCIATIOII 

Order Toll-Free! 
800·521-4414 

In Michigan 313-994-4444 

TM 

wabash 
error-free 
diskettes 

COMMUNICATIONS 
ELECTRONICS™ 

Computer Products Division 
854 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 481 06 U.S.A. 
Call TOLL· FREE (800) 521·4414 or outside U.S.A. (313) 994·4444 
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Eiealrllniac THE MAGAZINE FOR NEW 

IDEAS IN ELECTRONICS 
Electronics publishers since 1908 

BUILD THIS 

TECHNOLOGY 

CIRCUITS AND 
COMPONENTS 

VIDEO 

COMPUTERS 

EQUIPMENT 
REPORTS 

DEPARTMENTS 

57 TALKING ALARM CLOCK 

Only a few ICs are needed to build a clock that really tells time. 
lee Glinsky 

61 CAR BURGLAR ALARM 
An inexpensive form of insurance that can avert an automobile 
break-in . Edward W. Loxterkamp 

73 VLF-HF PASSIVE ANTENNA TUNER 
Another approach to optimizing reception at very-low frequen
cies. R.W. Burhans 

4 VIDEO ELECTRONICS 
Tomorrow·s news and technology in this quickly changing industry. 
David Lachenbruch 

12 SATELLITE/TELETEXT NEWS 
The latest happenings in communications technology. 
Gary H. Arlen 

14 VIDEOGAMES 
Games that talk. Danny Goodman 

54 NEW IDEAS 

Easy liquid rosin flu x. 

65 MUSIC SYNTHESIZER IC's 
large-scale-integration IC"s have greatly simplified the design of 
electronic music-synthesizers. Thomas Henry 

69 D/A CONVERTER APPLICATIONS 
The ins and outs of DAC s. Joseph J. Carr 

77 REWINDING TRANSFORMERS 
Can·t locate a transformer that meets your needs? Make your 
own . Don. A. Meador 

81 HOW TO DESIGN ANALOG CIRCUITS 
Using audio-output transistors. Mannie Horowitz 

86 HOBBY CORNER 
How to change cassette-recorder speeds. 
Earl " Doc" Savage, K4SDS 

90 THE DRAWING BOARD 
Regulated power supplies. Robert Grossblatt 

94 SERVICE CLINIC 
An unusual output-stage problem. Jack Darr 

96 SERVICE QUESTIONS 
R-E·s Service Editor solves technicians· problems. 

50 COMPUTER CORNER 
What to look for in a terminal. Les Spindle 

26 Fluke Model 8060A DMM 

29 Sony Model TC-K555 Stereo Cassette Deck 

31 MFJ Model MFJ-959 Receiver Tuner/Preamp 

10 Advertising and Sales Offices 109 

140 Advertising Index 85 

10 Editorial 38 

141 Free Information Card 6 

22 Letters 

Market Center 

New Books 

New Products 

What's News 
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Radio-Electronics, (ISSN 0033-7862) Published monthly 
by Gernsback Publications. Inc., 200 Park Avenue South, 
New York. NY 10003. Second-Class Postage Paid at New 
York, N.Y. and additional mailing offices. One-year subscrip
tion rate: U.S.A. and U.S. possessions. $14.97, Canada, 
$17.97. Other countries. $22.47 (cash orders only, payable 
in U.S.A currency.) Single copies $1 .50. © 1983 by Gems
back Publications. Inc. All rights reserved. Printed in U.S.A. 

Subscription Service : Mail all subscription orders . 
changes, correspondence and Postmaster Notices of un~ 
delivered copies (Form 3579) to Radio-Electronics Sub
scription Service. Box 2520, Boulder. CO 80322. 

A stamped self-addressed envelope must accompany all 
submitted manuscripts and/or artwork or photographs if their 
return is desired should they be rejected. We disclaim any 
responsibility for the loss or damage of manuscripts and/or 
artwork or photographs while in our possession or otherwise. 

As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. 
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper 
functioning of reader-built projects based upon or from plans or information published in this magazine. 
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CONVERTIBLE 
VCR 

UNIVERSAL 
REMOTE 

NEW BETA 

DAVID L.ACHENBRUCH 
CONTRIBUTING EDITOR 

A new approach to portable VCR's is RCA's ultra-deluxe model900"convertible," (see photo 
above) the first product to be offered under the new contract in which Hitachi replaced 
Matsushita as the company's prime source of video recorders. The recorder resembles a 
normal high-end VCR when in home use. But for use as a portable, the hinged control drawer 
at the front is lowered and the deck unit slides out. When replaced for playback, the 7 .9-pound 
portable automatically "docks" into a connector at the rear, eliminating cable connections. 

The new VHS recorder has five heads, the fifth used for noiseless special effects ex
clusively. It has all high-end features, plus a few new ones, including a complete wireless 
remote control, 8-event 21-day programmability, liquid-crystal display showing elapsed re
cording time, sound-on-sound recording, "video dub" for insert edits, monitor earphone, 
digital keypad tuning, and a jack tor a pay-TV cable converter. 

One of the annoyances of the video age is the profusion of controls and buttons to push. The 
owner of a TV, videodisc player, VCR, and stereo may be required to sit with four remote
control keypads on his lap in drder to use the advantages of all the latest conveniences. 
Presumably that is about to change. Sony has already announced two Unicontrol systems, 
designed to work with both its TV sets and Betamax recorders, hinting that in the future they 
may control Sony stereos as well. This spring, RCA is expected to unveil its own universal 
remote control, which will operate its TV sets, VCR's, and videodisc players. Those devices 
will work only with equipment of the given brand. If you have, say, a Sony TV, an RCA VCR, 
and a Pioneer videodisc player, you'll presumably still need three remote controls. Is it 
possibly time for an allocation of the infrared-command frequencies for standardization of 
remote-control systems so that in the future any remote unit will work with any equipment? 

The Beta group of VCR manufacturers, seeking to improve their lagging market share, can be 
expected to introduce several innovations in the next few months. The imminence of the New 
Beta Hi-Fi sound system has already gained Beta three new adherents in the United States. 
Audio manufacturers Aiwa, Pioneer, and Nakamichi plan to introduce Beta Hi-Fi recorders, 
using the breathtaking new sound system being adopted for Beta recorders. As described in 
this column last September, Beta machines to be introduced this spring will feature high
fidelity stereo audio recording and playback via a frequency-modulated pair of soundtracks 
on the helical video track between the chrominance and luminance signals. 

Compatible recorded programs-both musical tapes and movies- are already becoming 
available. They're playable on existing Beta VCR's because they have sound on both the 
longitudinal and helical tracks. The new recorders have no additional recording or playback 
heads, the standard video heads being used for the audio material; the sound is separated 
from the video in the machines' circuitry. Although Aiwa (owned by Sony) and Pioneer have 
long been Beta licensees, they plan to enter the American VCR market for the first time this 
year. Nakamichi is completely new to the video market and hopes to manufacture a video 
recorder compatible with its reputation for excellence in audio. It is considering adding video 
monitors as well. Although members of the VHS group have· demonstrated audio systems 
similar to Beta Hi-Fi, they are undecided about marketing plans. R·E 



T,,.EK 1)200 MULTI-PURPOSE 
L OSCILLOSCOPES 

THE PERFORMANCEi 
PRICE STANDARD 

Tek's most successful 
scope series e.ver_: At $1200-$1450, 

it's eas}ito see why! 

In 30 years of Tektronix oscil
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 
the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and rel iability they 
offer at a surprisingly affordable 
price. 

There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 90%. Virtually eliminated 
board electrical connectors. And 
eliminated the need for a cooling fan. 

"Price F.O.B. Beaverton, OR. Price subject to change. 

Yet performance is written all over 
the front panels. There's the band
width for digital and analog circuits. 
The sensitivity for low signal mea
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

The cost: $1200* for the 2213. 
$1450* for the dual time base 2215. 
You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 

probes, operating manuals, 15-
day return policy and full Tektronix 
warranty. 

For quantity purchases, please 
contact your local Tektronix sales 
representative. 

Order toll free: 
1-800-426-2200 
Extension 53 
In Oregon call collect: 
(503) 627-9000 Ext. 53 

Tektron~ 
COMMITTED ID EXCELLENCE S: 

Copyright@1982. Tektronix, Inc. All rights reserved. TTA-338 
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WHAT'S NEWS 

"Home computer/robot" 
is shown at Las Vegas 

A robot especially designed for 
the home-computer enthusiast 
was exhibited at the International 
Winter Consumer Electronics 
Show in Las Vegas last January. 
The home robot was described by 
its manufacturer, Robotics In
ternational Corp. of Jackson, Ml, 
as not only an adjunct to existing 
home computers, but also as a 
totally self-contained com
puterized system, with robotic 
hardware and software compatible 
with existing home microproces
sors. It can be equipped for 
vacuuming , entertaining, or pro
viding security, without human 
monitoring, says its developer. 

The robot stands 4 %-feet high 
and weighs about 120 pounds. 
Two 7-inch drive wheels and two 
casters allow it to negotiate hard
wood floors or thick-pile carpets. It 

A'J~ji 

is powered by two 12-volt, 20 
ampere-hour batteries. One 
charge is good for about four 
hours. When the battery is low, the 
robot can identify its own location, 
then go and connect to its personal 
recharging unit. 

When the robot is first put into 
operation, it "walks" around the 
home, chirping ultrasonically as it 
maps wall distances and furniture 
location. It recalls that map each 
time it re-enters a room. Thus, it 
can vacuum a room full of furniture 
without damaging anything. In
frared obstacle-avoidance keeps it 
from bumping into pets, children, 
or new obstacles. 

The head contains a cathode
ray tube that displays normal 
alphanumeric information, and has 
a pre-programmed video "mouth" 
with lips that mimic lip motion when 
it is synthesizing speech. The CRT 
operates normally when linked to 

A FORMIDABLE SENTRY, THE ROBOT security monitor over 
the home. For that purpose it is equipped with microwave, passive infrared, 
and audio discrimination detectors. The robot is made by Robotics In
ternational Corp. of Jackson, MI. 

the home computer, or to an op
tional computer package and soft
ware that eliminates the need for 
an external computer. 

The robot can be equipped op
tionally with a security package, 
one or two arms, a vacuuming unit, 
a computer with keyboard and 48K 
or more of memory, and state-of- · 
the-art voice recognition. 

IBM joins Japanese 
in research effort 

International Business 
Machines (IBM) has informed the 
Japanese government that it 
would like to join a research project 
to develop a "fifth generation com
puter" that Japan started early in 
1982. The proposed computer 
would think like a human being. 

The Japanese Ministry of In
ternational Trade and Industry is 
subsidizing the project with an ini
tial grant of 423 million yen (about 
1.7 million dollars) for preliminary 
research. 

Fujitsu, Hitachi, NEC, and five 
other Japanese companies are 
already taking part in the project. 
Several European computer mak
ers have also shown interest. 
Thus, the 1 0-year project is on its 
way to become the world's largest 
international research effort in 
computer history. 

New GE GaAs FET's 
improve power handling 

General Electric Research and 
Development scientists have de
veloped a novel high-voltage pow
er field-effect transistor (FET) with 
switching speeds of less than five 
billionths of a second, and with re
sistance about one-tenth that of 
comparable silicon devices. The 
new FET's can block up to 150 
volts-the best previous gallium 
arsenide FET's would not go be
yond 85 volts. 

Breaking with conventional hori
zontal layout (with the source, gate 
and drain closely aligned on the 
top of the chip), the new FET's 
have a large source contact on the 
top and a large drain contact on the 
bottom of the chip, with the fine 
gate regions running through the 
center. 

By avoiding the close arrange
ment of tiny details on the surface 
of the wafer, · the GE layout in
creases current-handling capabil-

gallium arsenide field-effect transis
tor that blocks up to 150 volts and 
switches in less than 5 billionths of a 
second. This photomicrograph 
shows its unusual construction. 
Most gallium-arsenide devices are 
horizontal, with the fine lines that 
form the source, gate, and drain 
closely aligned at the top of the chip. 
The GE design places a large source 
contact on top of the chip and a large 
drain contact on the bottom, with fine 
gate regions running through the 
center. 

ity and reduces the possibility that 
a crystalline defect in the material 
can result in lines that touch, caus
ing the devices to short out. That 
buried-gate design yields high 
quality and few defective chips. 

Larger-than-life video 
shown at Las Vegas 

General Electric demonstrated a 
consumer-oriented system that 
projects bright, clear, color video 
images up to 25 feet wide at the 
Consumer Electronics Show at 
Las Vegas last January. 

The Talaria Technology uses a 
single-gun, single-optical-path 
system and can accept video sig
nals from off-the-air tuners, live TV 
cameras, tapes and discs, and 
computer terminals with standard 
video output. The system is 
already in use for industrial ap
plications such as background dis
play on TV weather broadcasts, 
magnification of minute details for 
display in large lecture halls, and 
large-screen CCTV broadcasts. 

(continued on page 8 ) 
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(continued from page 6) 

Sharp supplies "office 
in an attache case" 

With three compact new pieces 
of equipment, Sharp claims: "To
day's businessman can carry most 
of his office needs right in his 
attache case and still have room 
left for lunch." 

The new EL-6200 Planning Cal
culator (6Sf16 x 13/ 16 x 3% inches) 
acts as an ever-present secretary. 
It reminds him of all appointments, 
including business meetings and 
lunch dates, who and when to call, 
and the phone numbers. An in
teresting feature is the use of sym
bols in the display-a dinner date 
might be indicated by a knife and 
fork, for example. When it's not be
ing used as a reminder of specific 
appointments, it serves as a stan
dard clock and calendar. 

The EL-7100 Memowriter (?13/ 32 

x 151 16 x 33/ • inches) provides a 
miniature typewriter keyboard, a 
complete display, and a printer that 
makes hard copy on paper. (The 
memo may be written on the dis
play and then immediately erased, 
or by pushing a PRINT button, 
turned into hard copy. The 
Memowriter has a memory of up to 
40 words.) 

The 7050 Graph Generator 
(1 07/ 16 x 13 1/32 x 5% inches) is 
designed for the sales engineer in 
the field. It generates a number of 
line or bar charts and ribbon or cir
cle graphs- in four colors, com-

WHAT'S NEWS 

plete with shading. It can make one 
drawing on top of another to com
pare the effects of different inputs, 
or enlarge or reduce any segment 
of a chart. (Both effects can be very 
useful in competitive sales situa
tions.) 

Three-armed robot makes 
printed-circuit boards 

A new high-precision, 
microprocessor-controlled robot 
for use in printed-circuit man
ufacture is claimed to be the first 
robot on the market able to place 
non-standard parts automatically 
at high speed. Called the Sembler 
model CAR-1000, it is made by 
Control Automation, Inc. of Prince
ton, NJ. 

The Sembler is available with 
one, two, or three arms, and is pre
cise to 0.001 inch. Each arm is 
capable of coordinated motion in 
X, Y, or Z axes, plus wrist rotation 
(theta axis). The work envelope is 
56 inches long, 20 inches deep, 
and 20 inches high. The robot wrist 
can rotate up to 180 degrees. Load 
capacity is 1 0 pounds. 

The robot picks up the appropri
ate part (transformer, relay, IC, 
etc.) and places it precisely in the 
desired positon on the printed
circuit board. Its precision allows it 
to handle odd -shaped com
ponents. 

With appropriate procedures, the Sembler can be controlled by 
any computer, in any language. 
The standard system includes an 
external computer (SC 1000) that 
the user programs in BASIC. That 
makes the robot literally plug
compatible with other assembly 
components. 

All of the robot's motions are 
actuated by DC servo motors 
through lead screws with zero 
backlash. That eliminates belts 
and pulleys and results in a re
latively maintenance-free robot. 

The robot's chief application is 
assembling printed-circuit boards. 
Other applications include material 
handling and asembling computer 
peripherals (keyboards, etc.) and 
small electronic and automotive 
subassemblies. 

Computer tracks down 
hit-and-run drivers 

Tokyo police are now using a 
computer to catch drivers who 

leave the scene of an accident. In 
1983 over 93 percent of the drivers 
in over 1 ,000 hit-and-run accidents 
in the metropolitan area were 
apprehended, and the police be
lieve it possible to raise the figure 
to nearly 1 00 percent. 

The computer analyzes paint 
particles left at the scene of the 
accident. A bit of paint as small as 
0.2 mm (smaller than a pencil 
point) is all that the computer re
quires. The computer compares 
the paint with data on more than 
10,000 finishes in its memory. It 
then tells the make, model, and 
year of all cars on which the finish 
was used. That information re
duces tremendously the number of 
cars that might have been in
volved. 

The work is done in five minutes, 
compared to the half day required 
for visual checking. Further, the 
older method requires a particle of 
2 mm- ten times the size of the 
computer sample. R-E 



TE K TM 500 MODULAR 
TEST INSTRUMENTS 

Make your choice 
from the world's most accepted 

modular test instruments! 
TM 500 means reliable, proven 
performance at an affordable 
price! Nothing else offers this kind 
of capability and convenience: 
over 35 compact plug-in modules 
spanning the total test and mea
surement instrument array. Com
patible with each other and with 
TM 5000 Programmable Instru
ments. All of which configure easily 
in a variety of mainframes. TM 500 
lets you create your own compact 
personalized instrument setup: 
manual, programmable or hybrid. 

A TM 500 mainframe and 
plug-ins take less space than 
monolithic instruments. And 
less time to set up. The main
frame's rear panel interface con
nections reduce cable clutter and 
simplify operation. What's more, 
·you can easily interface plug-ins 
with devices external to the 
mainframe. 

Copyright@1983, Tektronix, Inc. All rights reserved. TFA-318. 

Hundreds of customized sys
tems are possible. The TM 500 
family itself includes DMMs, Coun
ters, Pulse Generators, Function 
Generators, Amplifiers, Oscillators, 
Power Supplies, Oscilloscopes, 
Calibration Instruments, even blank 
plug-in kits to build you own. Plus a 
choice of eight mainframes to 
house plug-ins: bench, rackmount 
and portable versions. 

All modules are interchangeable 
among mainframe compartments, 
so you can set up a system for one 
test, then reconfigure for a com
pletely different application. 

Match your own requirements 
with TM 500! Get high perform
ance for testing sophisticated 
equipment, without having to buy 
more capability than you need . 
There are several performance 
level choices within each instru
ment type for maximum cost
effectiveness. 

Our TM 500 Selection Guide 
covers the entire line. Get your 
copy, plus a complete price 
list, from your local Tektronix 
Sales Engineer. Or by calling 
1-800-547-1512. (In Oregon, call 
1-800-452-1877.) Or contact 
Tektronix, Inc., P. 0. 1700, 
Beaverton, OR 97075. 

The Answer 
By Any 
Measure 
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CIRCLE 31 FOR LITERATURE 



en 
(.) 

z 
0 
a: 
I
() 
w 
...J 
w 
0 
0 
<l: 
a: 

10 

EDITORIAL 
Becoming An Author 

Every year or two, I write an editorial devoted to our readers who 
yearn to become authors and write for Radio-Electronics. Based on 
the number of inquiries I've received on this subject lately, I've de
cided to repeat an editorial that was published almost two years ago: 

Wherever I go, the most often asked question is: "How do I go 
about writing an article for Radio-Electronics?" I do not dismiss that 
question lightly. Our readers represent a vast untapped reservoir of 
knowledge. Each and every one of you has developed a special ex
pertise in at least one particular area. Many of you have unique 
ideas and knowledge that is not widely known. The drive to acquire 
knowledge and share knowledge and ideas with others is immense. 
In fact, that is the main function of Radio-Electronics. It is a vehicle 
for the exchange of knowledge and ideas. For those reasons we en
courage our readers to write articles. 

What do you get out of writing an article? Aside from the extra in
come and recognition of having your name in print, there's the satis
faction of sharing your knowledge with others. In fact, you have ad
vanced the knowledge of the members of this industry and have 
helped people just like yourself. Indeed, it is a rewarding and satisfy
ing achievement. 

Submitting an article is not difficult. It is simply a matter of sending 
it to my attention. The best first step, however, is to send me an out
line of the article to see if we're interested in the subject. If we are, 
we'll tell you to go ahead and perhaps even make a few suggestions 
regarding your outline. 

There are far too many steps involved in writing an article for us to 
cover here. However, we do have an Author's Guide that will answer 
many of your questions. If we've managed to stir your curiosity, then 
send a self-addressed stamped envelope to Author's Guide, Radio
Electronics, 200 Park Avenue South, New York, NY 10003, and 
we'll send you one. 

Now what's your excuse for not writing an article? 

ART KLEIMAN 
Editor 

Hugo Gernsback (1884-1967) founder 

M. Harvey Gernsback, editor-in-chief 
Larry Steckler, GET, publisher 
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Please send details on the HERO 1 robot 
and robotics course. 

Mail to: Heath Company, Dept 020-028 
Benton Harbor, Ml49022 
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SATELLITE/TELETEXT NEWS 

LOW-FLYING 
"SPACE 

MIRROR" COULD 
SUPPLEMENT 

SATELLITES 

SATELLITE TV 
CORP. OKAYED 
FOR DBS; 1986 
TARGET DATE 

REMAINS 

PROMISING 
PREDICTIONS 

ABOUT 
SATELLITE USE, 
LOWER PRICES 

GARY ARLEN 

CONTRIBUTING EDITOR 

"Space Mirrors," which could bounce TV, audio, and data communications from orbiting 
positions about 1 00 miles high, are being developed by a University-of-Oregon professor in 
cooperation with Stanford Research Institute. The reflectors, two to five meters in diameter, 
would be made of ultra-fine wire and held stationary above Earth by the pressure of electronic 
radiation. Although the space mirrors would be passive reflectors, they could be adapted to 
transmit signals. The big attraction is that they could cost as little as $10 million-less than 
20% of the price of a conventional communications satellite-and there would be lower 
launch costs. 

Prof. Paul Csonka, who developed the space-mirror concept, foresees use of the low-flying 
dishes as particularly attractive in parts of the world which don't have the need or finances for 
full-scale satellite services. The reflective dishes could bounce signals between points up to 
1000 miles apart-which is far less than the footprint covered by today's geostationary 
orbiting satellites. The space-mirror study was underwritten by equipment-maker EMCEE, 
which holds the patent rights to it. Further research, expected to continue through early 1984, 
is now under way to iron out some technical problems with the orbiting reflector. 

Satellite Television Corp. has received FCC approval to begin its first phase of construction 
for a national direct-broadcast satellite system. The FCC action gives STC a slight head start 
on the other eight companies which have received preliminary FCC approval to begin 
developing DBS services. If all goes according to plan, STC could put up its first DBS bird by 
early 1986, ready to serve viewers in the eastern time zone. The FCC was expected to begin 
action on the other DBS applications within a few weeks after okaying STC's plan. The DBS 
systems operate in the 12/14-GHz band. 

The FCC authorization doesn't include launch go-ahead, frequency allocations or orbital 
slots for STC's direct broadcast birds. Those matters will be addressed after the June 1983 
western hemisphere Regional Administrative Radio Conference, which will sort out DBS 
assignments for North and South American nations. 

STC, a wholly owned subsidiary of Comsat, has already begun to make plans for its DBS 
service, which the company predicts will cost $680 million to build. By the end of the first year 
of operation, about 650,000 subscribers should be buying the service (for about $20 per 
month) which will offer three channels of pay-TV, education, and other programming. 

In an unrelated development, Oak Industries has delayed its DBS plans. The company had 
hoped to get an early start on DBS sometime in 1984, using a Canadian satellite until its own 
bird could be launched in 1986. But further tests showed that the Canadian satellite wouldn't 
be strong enough to cover Oak's target audience, even using a higher-powered transmitter 
like those that are currently available on U.S. birds. Oak is still proceeding with its 1986 DBS 
plans. 

Fearless forecasters continue to envision a bright future for satellite services, including lower 
prices tor many facilities. For example, SPACE (The Society for Private and Commercial 
Earth Stations) foresees another $1 ,000 drop in prices for a typical earth station this year; 
SPACE estimates that the average home-satellite user now spends about $4,500 to set up 
equipment, which itself is a dramatic drop from a year ago when the typical start-up costs ran 
as high as $7,000. In all, that means a sophisticated 4/6-GHz private receiving system will 
cost about $3,500 bythe end of 1983-and, of course, many systems will be built for far less. 
Meanwhile, SPACE is also estimating that about 4000 new dishes are being installed each 
month, adding to the 60,000 or so units now in place. Moreoever, another 250,000 homes are 
seeing bird-fed programming via Satellite Master Antenna TV systems (SMATV) in apart
ments, condos and other multi-home dwelling units. 

If the rapid growth of current satellite-reception technology seems staggering, there's an 
even bigger explosion ahead when Direct Broadcast Satellites are in full swing. By 1990, 
more than 15 million rooftop DBS receivers will be installed, according to a report from 
International Resource Development. The DBS facilities will make the present backyard 
terminals all but obsolete, IRD says. They also predict that the business of building and 
installing the small DBS dishes will be almost totally controlled by large satellite-industry firms 
such as Hughes, Harris, Scientific-Atlanta, and RCA. R-E 



The more 
logical way to look 

inside an IC 
LTC Logical Analysis Test Kits: 
everything you need for over 
90°/o of your digital testing. 

Everything you need is at your finger
tips. Circuit-powered. And easy to use. 
Ready to read logic activity at a glance, 
point-by-point or IC by I C. Or to inject digital 
signals for testing. 

Let the LEOs of our Probes, Pulsers and 
Logic Monitors light the way to answers for your 
troubleshooting, design and educational needs. 
The Logical Analysis Test Kit comes in two 
versions: our $270.00* High-Speed Kit, LTC-2, 
which captures pulses as narrow as 6 nsec, rep 
rates to 60 MHz; and our $240.00* Standard Kit, 
LTC-1, which goes to 50 nsec, 10 MHz. Both 
include complete manuals, accessories and a 
compact, custom-molded case. Either way, 
you've got a strong case for simplified 
digital testing. 

Smarter tools for 
testing and design. 

GLOBAL 
SPECIALTIES 
CORPORATION 
70 Fulton Terr., New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227 
OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992 
Europe: Phone Saffron-Walden 0799-21682, TLX 817477 
Canada: Len Finkler Ltd., Downsview, Ontario 

Our 23-oz. Logical Analysis Test Kits include 
Logic Probe, Digital Pulser, Logic Monitor, complete 

manuals and accessories, plus case. 

Call toll-free for details 1 -800- 243-6077 
*Suggested U.S. resale. Available at selected local distributors. Prices. specifications subject to change without notice. 
©Copyright 1980 Global Specialties Corporation. 

See us at EDS, Booth #s 020, 22, 24 & 26. CIRCLE 26 ON FREE INFORMATION CARD 
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VIDEOGAMES 
A tale of two synthesizers 

DANNY GOODMAN, CONTRIBUTING EDITOR 

MATT E L AND ODYSSEY HAVE IN

troduced us to a new technology that will 
add new excitement to home video games: 
electronic speech synthesis. Both voice 
boxes are complementary add-ons to their 
respective consoles . They are attached to 
the game system through the cartridge 
slot , and game cartridges, in tum, plug 
into the voice add-ons . Both synthesizers 
use the same high quality speech tech
nique from Texas Instruments , called 
Linear Predictive Coding (LPC). LPC al
lows different voices and accents to be 
stored digitally in ROM (Read-Only 
Memory) IC's that are packed inside the 
game cartridges . 

Despite the similarities , the two com
panies have entirely different philosoph
ies on how to approach videogames using 
voice . That diversity is not so much in 
hardware (although Intellivoice plays 
through the TV speaker and the Odyssey 2 
voice module, shown in Fig. 1, has its 
own built-in speaker) but in the specially 
coded software cartridges that make the 
modules move their electronic lips . 

Odyssey's voice cartridges are initially 
aimed at educational applications, 
although one popular action cartridge, 
UFO, is reportedly being re-designed to 
incorporate voice . One ofthe educational 

cartridges, Type and Tell , lets the " play
er" type in any word , name, or jumble of 
letters , and the synthesizer attempts to 
speak the word--expletives not deleted. 

But most of the Odyssey 2 voice car
tridges for action games will be compat
ible with the same console without the 
voice module. That is , the cartridge will 
be playable without the module. That 
way , Odyssey believes, those without 
The Voice will still have the opportunity 
to play all the cartridges. 

Matte!, on the other hand, seems to 
take the position that voice should be an 
integral part of the game play . In its voice 
cartridge B-17, for example , you 're busy 
watching for ground targets below the 
plane when the plane's co-pilot alerts you 
that there are bandits at 3 o 'clock. With 
that verbal alert , you know hbw to change 
your screen view to get the bandits in your 
gunsight. Some of the voices on that car
tridge, however, are purely for decora
tion, like when the bombardier shouts 
"Bombs away!" 

My initial reaction is that the Mattei 
approach will appeal to more Intellivision 
owners than the Odyssey idea will attract 
Odyssey 2 owners . While it's "neat" to 
have a talking game, there is more in
centive to go the voice route if the voice is 

FIG.1 

integrated into the game play, instead of 
being put on only for extra trimming . One 
driving force behind all videogame de
velopment is the player's demand for 
more-more detailed graphics , greater 
strategic realism, and more challenges. If 
an electronic voice adds to those di
mensions of the game, then there is a real 
incentive to invest in the voice add-on . 

Atari is forecasting a speech add-on for 
the 5200 for 1983 . I hope the software 
designers are doing more than just adding 
a Howard Cosell voice coming from the 
press box of a football game. 

Fox Video Game's 
Worm War/ 

for Atari 2600 

i .---. I J"L I I • 
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Fox Video Games Worm War I 
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You might expect games coming from 
Twentieth Century Fox to bear titles 
licensed from Fox's motion pictures. Not 
just yet, they tell me. In the meantime, 
Fox Video Games has jumped into the 
scene with four Atari VCS-compatible 
games designed by a respected 
personal-computer-software developer, 
Sirius Software . Worm War I is an 

(continued on page 21) 



SOLTEC 7000 
OSCILLOSCOPE CAMERA 
FAST AND EASY TO OPERATE 
• Fits all Oscilloscopes and most 

Logic Analyzers 
• Can be hand-held or mounted 
• Uses standard Polaroid® film 
• Variable aperture control: f3 .5- f32 
• Variable shutter speeds: 1 second to 

1/125th & B 
• Built-in "X." contact for event 

triggering 
• $397.00 complete, hand-held with hood 
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The future belongs to the creative electronics technician. 

There are a lot of good jobs out 
there in electronics. But the best jobs go to 
the people who can think and work crea
tively. Those who can conceive and design 
circuits and equipment. .. those who can 
initiate ideas and carry them through ... 
those who can tum theoretical concepts 
into reality. These are the people com
manding up to $18,000 as starting 
salaries, earning $30,000 or more with 
experience and ability. And NRI can help 
you join their company. 

The First Complete 
Pro~ of Its Kind 
Now, for the first time in the history 

of ~~me study, NRI offers you a new and 
exc1tmg course in Electronic Design 
Thchnology. A course that starts with the 
fundamentals and builds from there to 

Be prep~ed to grow with the world's biggest 
growth tndustry. Enroll now in this exciting 

career program from the leader in 
electronics training. 

prepare you for an electronic career where 
the growth is. You're trained for exciting 
jobs in the creation of communications 
equipment, computers, consumer prod
ucts, anything that needs electronic 
circuits. 

Only NRI gives you such complete 
and concentrated training in the design 
of electronic circuits. And you learn at 
home in your spare time, without quitting 
your job or wasting time, travel, and gas 
going to night school. You learn with NRI
developed training methods that combine 
knowledge with practical experience. 
NRI Circuit Designer Gives 

Hands-On Experience 
. You learn by doing. No ivory-tower, 

stnctly theoretical course here. You actu
ally design and build modern electronic 

circuits, run tests, and verify specs. You 
learn how various systems interact, design 
your own circuits to perform specific tasks, 

4 Pun~tlong, 
13Ranges 

Sliding Range 
and Function 

Switches 



LED Logic 
Indicators Connector 

learn to look for better ways and new ideas. 
The NRI Circuit Designer is a totally 

unique instrument with full breadboard
ing capability, built-in multiple power 
supplies and a multi-function signal 
generator for circuit testing. Fast, simple 
connections let you build up prototype 
circuits, immediately check them out for 
function or faults. It handles both linear 
and digital integrated circuits as well as 
discrete components such as transistors 
and diodes. Six practical lab units carry 
you through both the theoretical and prac
tical world of electronic circuit design. 

Professional Working 
Instruments 

Your course also includes the profes
sional multimeter with 3Vz-digit liquid 
crystal display to give you fast, accurate 
readings of voltage, current, and resis
tance. Slide switches let you select range 
and function quickly and easily. You also 

get the famous Thxas 
Instruments Tl-30 
engineering cal

culator to speed and 
simplify circuit analysis 
and design. It's a true 

engineering instru
ment that includes 

trigonometric 
functions as well 

as square root, 
logarithms, and 
memory. 1bgether 

with your Circuit De
signer, they work to 

give you a sound basis of 
practical experience. 

NRI Fast-Track 
Training 

Although the NRI Elec
tronic Design technology program carries 
you through advanced electronics, the 
unique NRI lesson concept simplifies 
and speeds learning. Especially written 
for individual instruction, each lesson 
covers its subject fully and thoroughly. But 
extraneous material is eliminated, lan
guage is clear and to the point, organi
zation is logical and effective. 

You'll start with subjects like Fun
damentals of Electronic Circuits, progress 
rapidly through Circuit Theory to Solid
State Electronics and on to Digital Elec
tronics, Computers, and Microprocessors. 
Hand in hand with your theory will be 
practical Design Lab experiments, circuit 
demonstrations, and test/ measurement 
procedures that make it all come to life. 
No Experience Necessary 

You need absolutely no electronic 
experience to be successful with this mod
em course. If you're a high school 
graduate with some algebra, you should 
handle it without any trouble. We even 
include, at no extr.a charge, the NRI Math 

Refresher Module, designed to help you 
brush up on your math and teach you any 
new concepts you may need from basic 
algebra through phasors and circuit 
analysis. 

Free Catalog, 
No Salesman Will Call 

There's so much to tell you about 
this exciting new course for the electronic 
80's, we can't do it all here. Send the 

postage-paid card for our free, lOO~page 
catalog with all the facts about this and 
other NRI electronics courses. We'll rush it 
right to you without obligation. Look it 
over and discover for yourself why only 
NRI can prepare you so well for your 
future. If card has been removed, please 
write to us. 

NRISCHOOIS 
McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 

We'll give you tomorrow. 
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Beckman DMMs 

stay on the job when 
others call it quits. 
They're a hard-nosed 
breed of 3Yz digit hand
held multimeters you can 
always count on for out
standing performance. 

SELECTION CHART And to make sure 
that the job is done 
right the first time, 
Beckman DMMs have 
superior RF shield
ing, and an impressive 
22 Meg-ohm input 
impedance that re
duces circuit loading 
to ensure accurate 
readings. 

Staying power 
Beckman DMMs 

work up to 2000 hours 
on a common 9V battery. 
That's ten times longer 
than other DMMs. And 
to prevent burnout on 
the job, Beckman DMMs can withstand 1500 V de loads 
and 6kV transients. Current ranges are protected with a 
2N250V fuse, and resistance ranges are protected up 
to 500 Vdc. 

Easy to work with 
No matter how hard they work, they're never hard to 

work with. Their single rotary switch makes function and · 
range selection simple and sure. For your added conve
nience, most Beckman DMMs have built-in 10-Amp capa
bility and Insta-ohms<~> continuity indication. That means 
you never have to carry an accessory shunt or wait for a 
continuity check. 

No matter how 
much the job de
mands, you can count 
on Beckman DMMs 
to see you through. 

There's a Beckman DMMjust right for every application. 
Use the selection chart to find the model best for you. 

For a closer look at the workaholics, see your 
local Beckman distributor today. To locate the one nearest 
you, call or write Beckman Instruments, Inc., 
Instrumentation Operations, 210 S. Ranger Street, Brea, 
CA 92621. (714) 993-8803. 

BECKMAN 
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VIDEOGAMES 
continued from page 14 

unusual creation that pits a conventional 
tank against a horde of not - so
conventional giant worrris that wiggle 
back and forth across the screen. The 
worms, plus other wall-like obstacies on 
higher levels, scroll from top to bottom, 
giving you the illusion of tank motion 
down a wide avenue. You control 
left-right movement of the tank and the 
scrolling speed. 

The object is to cleat off each 
successive wave of wriggly worms, If one 
scrolls off the bottom, it "wraps around" 
and re-appears at the top for another 
chance. Each wave materializes on the 
screen, along with ah occasional gas 
station. 

Gas statio~? Yes, your tank's fuel 
supply is limited, so you've got to pass 
though a station (more like a garage door) 
as quickly and as squarely in the center as 
possible to pick up the most fuel. As you 
soon learn, it's not so easy to hit a moving 
worm in the right spot on purpose, but it's 
all too easy to blast away a garage by 
accident. 

The worm graphics are not greatly 
detailed, but the worms are unique in their 
movement. To some players, a fresh 
wave of worms will look like an 
oscilloscope patter~ run amok. The sound 
consists of blaring barrages similar to the 
Yar' s Revenge sequence after hitting the 
elusive Qotile . 

Worm War I may not rank among the 
all -time great VCS cartridges, and 
inexperienced players may find the 
difficulty progression rather fast, but the 
original scenario and game play make it a 
worthy addition to larger libraries. 

Parker Brothers' Frogger 
Jumps to the Atari 2600 

Frogger was one of those non
combatant arcade games that helped draw 
quarters from the female audience once 
Pac-Man had whetted their appetites. 
The game's scenario was cute and simple: 
get the frog across a busy highway and a 
river in 30 seconds. Controlling the frog 
meant simply moving him forward, 
backward, left or right-just like a maze 
game. In spite of its simple scenario, and 
ease in picking up how the game works, 
the game advances rapidly into harrowing 
experiences for that homebound frog. 

There is a lot going on on a Frogger 
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screen, especially in the river. That 
includes things like moving logs, turtles 
that dive (disappear) into the water, 
alligators, snakes, lady frogs, and flies 
(the last two account for bonus points). 
When Parker Bros. announced it had 
purchased the rights to Frogger from 
Sega/Gremlin, I had some doubts as to 
how much of the original could be 
convincingly transferred to an Atari VCS 
cartridge, given that system's limited 
memory and graphics -addressing 
capabilities. However, I was pleasantly 
surprised when I finally saw Parker's 
rendition. With the exception of one 
hazard (the otters), Parker's Frogger 

manages to capture most of the subtleties 
of the original graphics . More 
importantly, the game play is at least as 
challenging as the arcade version, with 
the difficulty increasing at a brisk but not 
frustrating pace. 

One advantage of the home game over 
the arcade version is the number of game 
levels available . The cartridge contains 6 
variations, three each for one and two 
players, called " easiest" (not that easy), 
"more difficult," and " speedy." In 
'' speedy, '' Frogger continues to jump in 
one direction as long as you push the 
joystick that way. In other games , it' s one 
push of the joystick per jump. VCS 
difficulty-switches also give you the 
option of letting the frog scroll around the 
screen on turtles or logs, instead of biting 
the algae when it reaches the screen edge. 
That's highly recommended for novice 
players. 

Scoring is one-tenth that of the arcade 
version (e.g. , 100 points for getting all 
five frogs home vs. 1000 at the arcade). 
Extra frogs are earned for every l 000 
points, up to· a maximum of four reserve 
frogs at any time. That may sound more 
generous than the arcade game (only one 
extra Frogger at 2,000 equivalent 
points), but it indicates the greater 
challenge that the Parker Frogger 
cartridge offers. 

Players get a brief Frogger musical 
interlude between levels and the theme 
music at the game's outset. If you're 
intent on replaying the game, that intro 
music seems to take forever, but unlike 
Parker's Empire Strikes Back, you've got 
to wait for the music to stop before 
Frogger can start. 

Even if you've never played the arcade 
original, you'll enjoy Frogger, as will the 
young and novice game players in your 
home. R-E 

"Would you like to hear my secretary in stero?" 

s: 
)> 

-< 
CD 
co w 
21 



(f) 

u 
z 
0 
a: 
~ 
u 
w 
_J 

w 
6 
0 
<{ 
a: 

22 

LETTERS 
Address your comments to: Letters, Radio-Electronics, 

200 Park Avenue South, New York, NY 10003 

DMM ADD-ON 
In reference to the "DMM Add-On" ("New 

Ideas," October 1982 issue), I must admit 
that, for me, the article does not compute. 
There was no rationale given for the "divide 
4000 by the meter reading. " 

By my logic, I would consider the simplified 
circuit to be as you see it in Fig. 1. 

Consider Rx to be 100 megs; then R total 
= 100 + 0.5025 = 100. 5025 megs. Total 
current 

R 
E 

100,000,000 
7.96 

0.0000000796 

br 1 00 megohms. Or the formula could be 
used: 

Rx ERx x 0.5025 megs 
EoMM 1 

JOSEPfi S. RIZK 
Jacksonville, FL 

E 8 According to the article, In the 200-mi//ivolt range, the meter reading is 
40-not 0.04. To obtain the correct resist
ance in megohms, divide 4000 by the actual 
meter reading- not the voltage value.
Editor. 

R 100,502,500 

0.0000000796 amperes. 
Rx 

4000 

0.04 
1oo.ooo n 

That is not 100 megohms! 
AGREEMENT 

The DMM should read the voltage drop 
across 0 . 5025 megs . E = IR 
0.0000000796 X 502,500 = 0.03999900p 
volts; that rounds out to 0.04 volts (meter 
reading). 

100 megohms can be derived by first de
t!3rmining the voltage drop across Rx = 8V -
0.040V = 7.96V. Then 

I agree with Mr. Joseph W. Miller's sugges
tion in the " Letters" section of the January 

FIRST QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" ~;~,d/~b6'~:rt~·'•log-

ARIES ZERO~ 
INSERTION ', 
FORCE ~ 
SOCKETS-

cam actuated, true zero 
insertion - tin plated solder 
tail pins- capable of being 
plugged into dip sockets, 
including wire wrap. 

IC·KOOLERS- from 
UNITRACK• dossopate 
over2wattsotheatlrom 

~~-~-g;;~~~~~~~~fe 

Stock No.Pln'l 
No. intC Price 

22225 14 $.29 
22226 16 .29 
22227 18 .29 
22228 20 .29 

Just push IC·Kooler on 
heat is collected from top 
and bottom otiC and 

~~·~~~~# 

Tl WIRE ~.,p_;, 
WRAP ~# 
SOCKETS I 
Tin plated 1 

phosphor bronze 
contact - 3 wrap 

Tl LOW PROFI~E • 
SOCKETS ~ . 
Tin plated · 
copper alloy 
688 contact pins 
with gas tight seal. 

Stock No. of 
No. Pins 1-9 

11055 24 4.98 
11056 28 5.1 5 
11057 40 6 .8 1 
11058 64 1 2 .02 

10-49 50 
$4. 35 $3.90 

4 .50 4.05 
5.95 5.35 

10.50 9 .45 

WILD ROVER 

2iee~~ ~~n~v~~~~~r~.-~?~~~:~\~.~~~/~~ ~ 
Touch sw1tch capsule. @)\ 
and oil w1th !ow no1se. Normat!y open 
rated 1 15 VAC. 1.6 amp·30 m1lhohm re
SIStance - 6 15 rad1us by .1 60 th1ck 

Stock No. 1-9 10&Up 
12098 $1.42 $1.28 

Stoc:kNo. Ca11ymg casewotn 
62504 beUIOOP $9. 95 

60/40 ROSIN CORE SOLDER 

I] Stock Length Weog h t 
N o o .. tlee tl (OZ I 

50015 062 9 $1 16 
50076 062 25 2 .39 
50077 062 50 4 25 
5op78 032 33 1.31 
50079 032 88 5 247 
50080 032 "' 4 .57 

S~~~k No Pins 1·99 
11 301 8 :$ .40 
11302 14 .59 
11303 16 .64 
11 304 18 .73 
11305 20 .99 
11 306 22 1.12 
11 307 24 1.25 
11308 28 1 .52 
11309 40 2 .05 

100 
·499 500 
$.36 $.30 

.54 .45 

.58 .48 

.66 .55 

.90 .75 
1.02 .85 
1.14 .95 
1.38 1.15 
1.86 1.55 

Stock 1QO
No. No Pins 1·24 25·99 999 

11201 8 $.10 $.09 $.08 
11202 14 .14 .13 .12 
11203 16 .16 .15 .14 
11204 18 .18 .17 .1 5 
11 205 20 .20 .18 .16 
11206 22 .22 .20 .18 
11 207 24 .24 .22 .20 
11208 2 8 .28 .26 .25 
11209 4 0 .40 .37 .33 

~·:·'"~:;,~~ ~~0~~:; 
Special of the Month! MODUTEC 

CB3802 3 .o-7.0 15± 0 . 7 

PROFESSIONAL PRINTED 
CIRCUIT DESIGN = -~ 

13828 C B3812 3 .D-7.0 -15± 0 .7 D-20 .48x.5h:3.05 7 .95 
13829 CB3804 3 .D-7 .0 28± 0 .7 D-10 .48x.5 h:3.05 7 .95 

Stock No 13801 1 3830 CB38143.o-7.o - 28± 0 .7 o-10 .48x.5 tx3.05 7.95 
~~:~~:n~ you '\7~~~~ 
need to get started -- "Floppy Disc" _ 1 .s W TYPE: 

Power Supply For ~ 13831 C L3aot 4 .o-7.o 1 2 ±o .s creating Instant stock Description 
Winchester Drives ~ 13832 C L381t 4.o-7.o - t 2 ± o.s 

$109.00 ~ ~:~! ~~~~ ::~~:~ _;;:~ .. : 
.651x1 .2x1 . 77 $24.95 

1 25 .651x1.2x1.77 24.95 
100 .65h1 .2x1 .77 24.95 
100 .65h1.2x1 .77 

PC boards No. 
Net 

Each 
$67.50 

62.80 

13801·1 Data Sheet ~:~~ ~~~ ::~~:~ -~:;; _-: 50 ::~~:! :~:!:~~ ~:::~ 
for 13801 · ·· 25 13825· 1 DATA S HEET FOR DC/ DC CONVERTERS .. . . ..... . . 25 

the convenient, ~ ~~~ 
economical way. ~ ~~1 

Eurokit 
Standard bus 
&100 
APPLE 

68.20 
63.20 

ELPAC POWER SUPPLIES - SOLV SERIES FULLY REGULATED ~~~ ~~~~~~~i? TO~ ~)I 
~~:~~~- ~~~~ide is ~ ~Y" 
for .300 centers, Flip tool over tor devtces 
on .600 centers. Put device in tool and 
squeeze. NEW! Stock No.10200 $14.95 
ONE TOOL DOES (ANTI·STATIC MODEL) 
8 thru 40 PINS! Stock No. 11059$12.95 

Output Oimen1ion1 
SINTEC ELPAC Output Cu.,.ent (HxW:oDI i Stock No . Pert No. Volle9t> Rating in lnche• Price 
13602 SOLVI S.5 5 3 .0A 4·71t6:o4x2 Fi:oed lncluded $39.95 
13603 SOLV1 5·12 12 1.5A 4 ·7/ 16x4x2 Fl:ledlncluded 39.95 
13604 SOLV1 5-15 15 1.2A 4 ·7116x4x2 Fbed lncluded 39.95 

~= 5t~~~: ~~ ti:" ii~!!t~::~:~~~: Fbedg~!!d•d l~~!~ 
13810 S0LV30-15 15 3.3A S..5/8x4·718•3·3/16 OVP.4 .59.95 
13812 S0LV30-24 24 2.0A S..5/8X4•7/8•3·3/16 .59.9 5 
13602·1 O.te S heetlorSOLV Sert .. ............. . . . . .................. . .... . .. . ........ 25 

OK MACHINE; AND TOOL 
AJ ' I IC INSERTION/ 

EXTRACTION KIT 
Includes DIP IC e•trac to rs and 
onserte<s toaccommodale aii iCs 
h om 14 10 40 pons Tools that 

~~O~eia1~~~~~.·~~~~~~ag~~~~~e 
>rlQ lug s ~~a;~ No . $37.74 

SOCKET WR~P 10 13295· 14pon 
13296 · 16 p>n 
13297 · 18p•n 
13296 · 20pm 
13299 · 22 p on 
13 300 · 24 p>n 
13 30 1 · 26 p>n 
13302· 40 p.n 
13303 · 96p<n 

0 1P socke1·s>H!dplasl>epanels 
w<lh numbered holes .n p>n loca· 
IIOfls SI<pontosocketbetorew"e 
wrapp1ng to 'dent>ly pons Also 
W<>le onthem lor local>on. IC part 
number. lunc toon. e tc Somphtoes 
onoloal wue wrapp>ng . trouble 
shootonqand repa>1 

$1 .82 per pack 

n IC EXTRACTOR 
One-piece, spring steel con· 
struction. Will extract all LSI, MSI 
ard SSL devices with 8 to 24 
pins. Stock No. $ 2 10 

13313 • 

Miniclamp AC Volt-Ammeter 

~~~s~it~~~~gd~~~r~~~~~. c~~~- out of 

~ Stock No. AC Amperes Price 
\. b ,J~59g.oO 1373o ~>-25A s39.5o 
~ sE.~~t_ ~::..:--- 1 3 7 3 1 I>-50A 39.5 0 
~ 1 3732 Q- 100A 39.50 

ACCESSORY LINE SPLITTER 
allows fast readings of AC power con
sumption of plug in equipment with
out separation of leads. $ 

Stock No. 1372 7 9. 95 

~ffi~N~~~ER 
:\_~or all ty.pes of smal.l batteries from 

~, .35v 10~!: No 13733 $13.95 

VOLi'-1-CATOR 
· automot1ve diagnostiC meter plugs 

into lighter socket and indic~teS bat· 
tery condit ion and charging rates. 

Stock No. 13 736 $15.95 
~ AC VOLTAGE TESTER 

~ ~~~2st~n~~:c": l~n1e0~~~a~~eo~:i1ci: 
l SO VA~ock No. 13735 $14.95 
VOM·MULTITESTER -
versatile Volt-Ohm-Milliammeter in 

~ small package 95 
• • S1ock N o . q729 $1 3. 

SINTEC Drawer Q Milford ~ 
CO. NJ 08848-9990 ~ 

TOLL SQ0-526-5960 ~~~~:g~~~~~~~gHARGES 
FREE in NJ (201) 996-4093 ~l2~';~g2_s~:~~· oo 
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Now that you've got a TIMEX SINCLAIR 
computer make sure you get the new 
magazine that helps you to get the most 
out of it ... TIMEX SINCLAIR USER! And 
take advantage of our special bonus of a 
free software cassette ($15.00 retail 
value) with each subscription. 
TIMEX SINCLAIR USER is published 
monthly. It keeps you totally up-to-date. 
It helps you make full use of the power 
of your computer. 

TIMEX SINCLAIR 1000: the price and 
technology breakthrough that finally 
made computers affordable. 
TIMEX SINCLAIR USER: the magazine 
that helps you use the power of this 
revolutionary computer. 

Business applications. Home manage
ment. Games and family entertainment. 
And TIMEX SINCLAIR USER does It in a 
easy-to-understand style that's 
authoritative yet friendly. 
Each issue is packed with articles and 
information that help owners make use 
of the power of their computer. News 
about software releases. Reviews. Hard
ware developments. Reader question 
and answer column. Eight pages of pro
gram listings in every issue. New and 
unique user applications. How to pro
gram. Interviews. Special money saving 
offers to readers. 
In fact, all the latest ideas and informa
tion to ensure that new owners and ex
pert users never tire of their computer. 

FREE BONUS WITH YOUR 
SUBSCRIPTION 

" Packrabbit" 
Retail value 

$15.00 

A good reason to order now! Receive a 
software program cassette of an ex
citing, new arcade game! "Packrabbit" 
is a regular $15.00 retail value. Free with 
subscriptions for a limited time only. 

Remember: the TS1000 was designed 
precisely for you. Whatever your age and 
experience in computers, TIMEX 
SINCLAIR USER can help you use the 
power of your computer. 

SUBSCRIBE NOW and take advantage 
of our special offer. Only $29.95 for 12 
monthly issues postage paid. This 
represents a $6.00 saving over regular 
newstand prices. And remember, you 
receive a FREE BONUS with every 
subscription, a "Packrabbit" software 
cassette ($15.00 retail value). 

To order call TOLL FREE 

800·543-3000 
Ask for Operator 243. In Canada call 
(513) 729-4300 and ask for Operator 243. 
These numbers are for orders only. Have 
your VISA, or Mastercard card ready. 

r------~-----~------------~-
Mail to TIMEX SINCLAIR USER, 49 La Salle Avenue, Buffalo, New York, 14214 

Name 

Address 

City ____ State ____ Zip ___ _ 

) Check 

) Visa 

Number 

) Money order. Or charge to 

) Mastercard 

Expiry ---------------

Signature ______________ _ 

( ) Yes, I want to subscribe to TIMEX 
SINCLAIR USER at the special rate of $29.95 
for 12 issues delivered to my door. In addition I 
understand I will receive the FREE software 
cassette with my first issue. 

RE5 
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1983 Radio-Electronics that you ease off 
computer articles. 

I am not a subscriber, but the newsstand 
saves me a copy every month, and I have a 
Radio-Electronics file of several years ' 
standing. I am a "hobbyist," retired (age 74), 
and have been in eiectronlcs and radio since 
1923. 

I have just refused to renew my subscrip
tion to another electronics magazine be
cause they devote t6o much space to com
puters. There is not a single magazine (to my 
knowledge) that is for the hobbyist ; all have 
gone to computers. There are still a lot of us, 
believe it or not, who are not interested in 
computers , per se. 
GERALD HASSELL 
Brookhaven, NY 

FASTER THAN LIGHT 
In your January 1983 issue, Dr. Harold W. 

Milnes presents three experiments. He in
terprets the first two (and particularly the 
second) as " leading to one conclusion : An 
electrical sighal in a conductor, under suit
able conditions of very low L and C values, 
can be made to pass through that conductor 
at a velocity considerably greater than that of 
light. " He estimates it to be "greater than one 
hundred times the speed of light." 

The problem with the experimental setup is 
that the wire is not a straight wire. In both 
experiments, the wire forms loops (a multi
tude of loops in the first experiement, and one 
in the second) . Those loops allow for in
ductive magnetic coupling-or rather mag
netic short-circuiting-of early parts of the 
wire with late parts of the wire. 

• • LA'{O. 3 

~--~--~k~----------~ 
FIG. 2 

Although the wire length is 400 meters, the 
magnetic length is only of the order of one 
meter or less (depending on the connecting 
wires). That can be seen in Figs. 2-a and 2-b 
below, which correspond respectively to the 
experiments. The magnetic lines show how 
the mutual magneiic inductive coupling 
occurs, and how a magnetic short-circuiting 
of the ends of the wire ensues. (Another way 
to examine that short-circuiting consists of 

considering the stepwise EMF induced in one 
end of the wire by the stepwise magnetic field 
of the stepwise current in the other end.) Us
ing coaxial cable would remove the 
electromagnetic coupling of the early and late 
parts of the wire. 
DR. MICHEL G. BOUGON 
The Pennsylvania State University, 
University Park, PA 

MICROPROCESSOR-BASED 
DEVICES 

I have read the January issue of Radio
Eiectronif:s, and find it to be superb, as 
usual. I am always very interested in con
struction articles, and have been hoping to 
see some on how to design microprocessor
based devices. Your article, "How To In
terface Microprocessors" was fine-but too 
short! I would very much like to see that article 
expanded into a multipart series, so that 
those of us who are not thoroughly familiar 
with micros can be enlightened as to the 
hardware aspE;lcts of those devices. 

I am certainly not suggesting that Radio
Electronics become a computer magazine. 
Heaven forbid! I do, however think that a 
regular monthly series of construction articles 
based on the more common microprocessors 
would prove to be extremely valuable to your 
readers . After all, it is getting to the poiht 
where anyone working in the area of digital 
electronics must "know" micros. I have found 
the micro to be such a useful device that it 
would be a reallbss not to continue to provide 
your readers with applications information. 
DANIEL R. TAYLOR 
Orlando, FL 

One source 
for thousands 
of VCII parts. 

RCA VCR parts are available from more than 600 
authorized RCA parts distributors. See you r local 
RCA distributor for RCA's new VCR parts kits
they're easy to use and reuse. Each package 
has a handy slide top- and features detailed 
cross-references to other manufacturers' 
model humbers and stock numbers. 

One more thing . Kit prices are lower than 
the total cost of the individual parts. So see 
your RCA distributor today . Also ask for a 
copy of the VCR Parts Cross Reference of 
more than 6000 VCR parts (Form 
1 F6627) and VCR Tool Catalog (Form 
1 F6B57). Or write: RCA Distributo r and 
Special Products Division, 2000 Clements 
Bridge Road, Deptford, NJ 08096. 

Service more than 95 RCA and other brand 
models with these VCR Parts Kits: ROll VCR 

Parts 199094 Belt Kit , 199095 Belt Kit , 199096 Lamp Kit , 199097 Fuse Kit 



~ft.f:'-/., · ·· · · · . · Company 
fl1i,~:.idd~ \ ' ' ' ' 

Heathk1t Electronic Centers are umts of Ventechnology Electromcs Corporat1on 
Heath Company and Ventechnology Electromcs Corporat•on are subs1d1anes of Zen1th Radio Corporat1on 
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EQUIPMENT REPORTS 

LONG A MANUFACTURER OF SMALL, 

high-quality , and useful digital multi met-

SAN YO 

STK-435 STK-437 

$410~ ssso~ 
TRANSISTORS A8()8 6697 323 C789 

2SA329 32 .4.840 ' " 2SC3~2A 213 Cl99 
A473 56 A9<18 10 47 C371 32 C829 
A483 357 A9<19 10 ~1 C372 " C830H 
A489 1 5<1. 25622 " CJ8(1A .. C836 
A490 61 815 28 C36• 28 C839 
A495 16 6173 32 C362 " C840 
A496 45 6202 '" C363 " C861A 
A509 36 822<) •oo C387A 3A C895 
A545 4 1 62~7 32 C388A " C900 
A606 I 99 8303 32 C394 .. C941 
A607 I 28 6324 36 C• 58 .. C94~ 

A626 366 8361 085 C• B6 •99 C9~9 
Ati27 203 6407 ,, 

C49~ " C96<1 
A634 64 6426 ,, C•96 " C1012 
A661 36 6449 • 12 C497 "' C 102~ 

A682 50 6474 " 2 C509 32 C1034 
AS84 32 85(11 "' C~ll .. , C 1047 
A699A 64 8509 '" C~37 " C1050 
A705 56 6~1 1 " C563 63 C1061 
A706 I~ 6~28 66 C627 028 C0096 
A719 2(} 8529 66 C642A 386 C 1114 
A722 20 8536 9<1 C696 ,,. C111~ 
A738 43 6~37 9<1 CI08 '" C1116A 
A740 235 6541 211 C7 10 " C1 124 
A745A 664 65~~ 309 C7J2 .. C 1127 

102 8556 535 C7J3 .. C1161 
A74 7A 7 50 6~~7 293 C73~ 28 C1166 
A748 92 ""' .. C756A ' " C1 169 
A750 14 6~9~ ,,. C781 '99 CII72B 
A762 415 6611A •36 C784 28 C1173 

2 08 B656A 3 .. C78~ 28 c•m 

ers, The John Fluke Co. (PO Box C9090, 
Everett, WA 98206) has outdone itself 

ZENER DIODE KIT 
ZDK·23 

Most popular zener diodes in kit of 23 
Plastic Cabinet 

$1 195 

'" C 1212A 58 C1959 30 0470A 250 

'" C12 13 " C 1973 " 0 471 " .. C1215 28 C2026 58 0525 9<1 

"' C1226A " C2029 '" 0>26 " 36 C 1239 "" . C2074 97 0>55 "' ,. Cl279 " C1166 97 0586A '" " 2 COJQ6 97 25024Y "' 0588A '" 28<> C1307 '" 072 65 0600 " C 1308K •99 092 ,66 
C 1316 "' 093 072 
C 1318 " 0157 250 

509 ,. 
" 

"'" "' 0733K 25<1 
0823 .. 

C 1330 53 ""' "' C13<15 " 0187 203 
C1346 " 0201 ,., 
C1364 25 0226A " 3 
C1383 , 0234 82 

" '" "' •36 
9<1 

FET 
25K19 " 2SK30A " 2SK45 

C 138• 29 0235 82 
C I403A "' D287A 297 

560 .. '"' AN2140 
AN239 5<3 

'" C 141JA .. I 0313 • 5 AN24 7 299 
C 1•19 56 0315 '" CI.U8 '"' 035<1 399 
C 1567A ,. 0353 282 
C1664A 200 0357 " 

" ., 
3<5 

"' 

AN274 225 
AN313 219 
AN315 200 
AN362 ' " C1675 .. 0358 66 

Cl678 005 036• 16 
C 1728 " 0386A 19 
C1760 82 0424 303 
C181~ " 042~ 303 

'" 99 

"" 095 

"' 

AN374 99 
A N612 '" AN7145 ,., 
A N7150 233 
6A51 1A ... 

C18 16 226 0<26 269 
C188~ 36 0<36 ,. "' •99 

6A521 023 
BA532 '" C 1904 36 0467 ,, 

C19~1 0<68 " " 28 
BA1310 ,,. 
HA1137W 

HA1138 
HA1151 
HA1156W 
HA1196 
HA1 197 
HA1199 
HA1201 
HA1202 
HA1J06W 
HA1319 
HA1329 
HA1 339A 
HA1342A 
HA\361 
HA1366W 
HA1366WR 
HA1377 
HA1 398 
LA1365 
LA3350 
LA4032P 
LA.t400 
LA4430 
M5 15 13l 
M5 15156L 
M63705 
M B3712 
MB3730 
M63756 
MB8719 
PLL01A 
PLL02A 

with its latest DMM, the model 8060. 
Actually, rather than a DMM, we think 
this instrument should be called a 
DMPM, or a Digital Multi-Purpose 
Meter, as it not only features the "stan
dard" DMM functions, but also a few 
more that are definitely not standard. In 
fact , it will do so many things that we're 
going to concentrate on some of the more 
unusual ones. 

Briefly, the unit is a hand-held, 
microprocessor-based, 41/ 2 digit DMM, 
with a nice big LCD display . AC readings 
are true RMS up to a frequency limit of 
100kHz. Voltages, either AC or DC, can 
be displayed in dBm referenced to 600 
ohms, or in relative dB. A relative refer
ence (or offset) feature works with all of 
the meter's functions. When that feature 
is used , a reading is stored as a zero refer-

•36 SlK0029 388 
"2 SlK0050 581 

"' STK0080 ""' •36 STK013 110 ,. STK015 32<) 
143" STK032 165 

76 SlK040 1<2 .. STK043 8.8<> 
208 STK078 115 
215 STK080 785 
"2 STK430 55() 
1.84 SlK.t33 •oo ... STK435 4. 10 
2.08 STK437 '"' ... STK439 '"' "' STK463 9 65 
293 5TK502 15(1 ., SlK503 75(1 

"' TA7055P • 99 

"' TA7060P 70 
• 66 TA 7061AP 9(1 

'"' TA 7063 .56 
• 36 TA7074P 2.05 

"' TA7075P 205 
305 TA7076P 339 

'" TA7120f' "' • 5 • TA7130P 91 
JOB TA7201P 203 
• 99 TA7203P 230 
<78 TA7204P "' 366 TA7205A P ,,. 
"' TA72 14P 3 " 

TA7222AP 
TA7227PK 
l .4,73 10P 
lC4081P 
TC5080P 
TC5081P 
TC5082P 
UHtC001 
UHIC003 
UHIC004 
UHtC005 
UPC41C 
UPC1 57A 
UPC554C 
UPC555H 
UPC571C 
UPC575C2 
UPC576H 
UPC577H 
UPC592H 
UPC 1001H 
UPC1008C 
UPCI016C 
UPC102QH 
UPC1025H 
UPC1026C 
UPC1032H 
UPC 1154H 
UPC 1155H 
UPC1156H 
UPC 1181H 
UPC1182H 

• BI 

"'' 002 
58 

5 <2 

"' "' ... 07 
... 07 
... 07 

'" 2. 19 

"' "' " 2 .. 

'" 308 
12 

" 269 ,.. , .. 
269 

"" 88 
12 

2<3 

"' "' •28 ,. 

UPC1185H 31 1 
UPC1 186H 1 56 
UPC2002 1 43 
UPC\4305 1 74 
UPD857 650 
UPD858 6.50 
UP0861C 587 

DIODES 
GH3F 89 
51030·15 1.39 
1N60 141100 
1N4001 . 101100 
IN4002 121100 
IN4003 121100 
IN4004 121100 
1N4005 .151100 
IN4006 161100 
IN4007 201100 

SILICONE 
RECTIFIER 

2.5 Amp-1000Votts 
SL·100 1();100 

muurnuuUJmrn Send Purchase Order, Check or Money Order 

or Call Toll Free 800-223-0826 
in NY STATE (212) 865·5580 ELECTRONICS 

770 Amsterdam Ave., New York, NY 10025 

~ Also ask for Free 100 Page Catalog..,. 

All ORDERS SHIPPED UPSICOD F.O.B., N.Y.C. 

MASTER CARD • VISA • a£l 
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Gillaspie Continues Industry Leadership . .. 
WITH A &-FOOT ANTENNA SYSTEM THAT WORKS! 
-AND MAKES SATELLITE TV AFFORDABLE NOW! 

Don't be Fooled by the Low Price. 
The Gillaspie is not a toy or kit you have to 
assemble. It is a complete system which includes 
the same 6-foot. " dish" antenna which was the 
sensation of the recent Satellite TV Trade Show 
in Atlanta. Of some 150 antennas demonstrated, 
from 8-foot to 20-foot diameter, Gillaspie's was 
the only 6-foot. Sophisticated t.v. engineers 
approached this easily installed antenna, suit
able for nearly any home, in utter disbelief, but 
their skepticism vanished when they viewed the 
studio-monitor quality pictures it delivered 
when coupled to the Gillaspie 7600A receiver 
that is the heart of your Gillaspie Satellite TV 
Earth Station. 
Here are just some of the advantages you'll enjoy 
with Gillaspie's new 6-foot antenna: 
v An aesthetically pleasing appearance in 

your yard or on your roof. 
v Easy mounting where larger dishes can not 

go, such as rooftops, apartments, condos 
and even R.V.'s! 

v 
v 
v 
v 

Complies with more local zoning ordinances. 
Greater safety, even in bad weather. 
Easily moved when you do. 
Commercial-grade spun aluminum . . . just 
like the professional antennas used by 
cable systems and t.v. stations. 
Will not rust, warp or lose accuracy. 

7600A 
• Receiver frequency range: 

3700 to 4200 MHz 
• Full frequency tunable 

audio for all subcarriers: 5 
to 8 MHz 

• Simplified channel tuning 
• Built·in video modulator 
• Improved video perfor· 

mance circuitry 
• Automatic frequency 

control 
• Signal strength earner 

level meter 
• A-ctive all wood cabinet 
• Definitive Gillaspie 

quality control 

6 Foot Antenna 
.• High gain 

• Direct broadcast application 

• Ease of installation 

• Complete orbital coverage 

• Precision spun aluminum 
reflector 

• Hot dipped galvanized 
steel mount 

• Hot dipped galvanized or 
stainless steel hardware 

Perhaps Only a Receiver as Good as the 
Gillaspie can deliver good video from a 6-foot 
antenna, but deliver it does, and we guarantee it 
with our money-back-if-not-satisfied warranty*. 
The Gillaspie 7600A receiver has been proven 
the standard of the industry with over 8,000 
units in use by t.v. stations, cable systems, indus
trial users, and individuals throughout the 
world. 

The Model 7600A Satellite Receiver is the 
new look from Gillaspie, state of the art technol
ogy, distinctively styled, successful integration 
of the most sought after high performance 
characteristics and ease of operation capa-

On the 7600A All Channel Selections are 
controlled from the comfort of your easy-chair by 
th.e convenient optional remote control unit. Ask 
your dealer about handy satellite program 
guides, published weekly and monthly. Pro
visions have been made for sharing of an antenna 
among neighbors for even further savings! 
Sounds Too Good to Be True: Is It Legal? 
Perfectly, as long as you don't charge admission 
and open a th~atre in your home. The Federal 
Communications Commission has specifically 
de-regulated satellite t.v. reception by private 
individuals for personal enjoyment. 
The Gillaspie Model5800 Portable is a com
pletely self contained high performance satellite 
receiver, t .v. set, signal 

bilities. Attractively packaged, affordably priced, meter, signal scanner, with 
experience the difference performance makes! rechargeable battery pack 
The Model 7600A introduces more high perfor- and charger all in one 
mance characteristics to its price range than ever small portable unit! It is 
before, like uni-board construction for maximum light weight, fits under 
reliability and easier service, full frequency tun- ·an airplane seat and is 
able audio for cleaner crisper sound with less dis- perfect for site surveys, 
tortion, a new temperature compensated oscillator R.V.'s, antenna alignment 
to eliminate drift, advanced circuit design for and system trouble shoot-
improved video sensitivity, and more. ing. 

·-----------------~ Gillaspie til Associates I 
I 
I 
I 
I 

How Do I Get One? 
Gillaspie satellite t.v. systems are sold by franchised dealers 
throughout the U.S. and Canada. Most accept major credit cards 
and many can help you arrange long range financing. For the name 
of your nearest dealer and free descriptive brochures, just phone or 
mail in this handy coupon. 

365 San Aleso Avenue, Sunnyvale, CA 94086 

Multi-Vision 
Oakridge, TN 

(800) 351-3000 

North American 
Satellite 

Fresno, CA 
(209) 431-4936 

Distributed by: 

Nevada Satellite 
Las Vegas, NV 
(702) 452-5509 

Satellite 
Communications Corp. 

Silverlake, KS 
(913) 582-5819 

(408) 730-2500 ask for Lydia Gillaspie 

I I 1 Yes! I would like to receive more information. I 
I Nam I 
I I 
1 Addres I 
I Telephon I 
I DConsumer ODealer I 

~---------------~---~ (Gillaspie #7600A System, including receiver, low-noise amplifier and 6 foot diameter antenna sold as a unit. May be installed by customer or by dealer at slight additional cost. 
*Gillaspie systems are warranteed by the manufacturer to be free from defects for 90 days. See dealer for details of warranty and optional dealer installation.) 
Note: Satellite TV reception may vary in certain locales. Check with your nearest Gillaspie dealer. 
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ence and all subsequent readings are dis
played as ± deviations from that reading. 

Resistance ranges are autoranging up 
to 300 megohms. Continuity tests can be 
made using either an audible or visual (on 
the display) indicator. A conductance 
range that is useful for measuring very 
high resistances (up to 10,000 megohms) 
is provided. While the reading is dis
played in nanosiemens, a handy chart for 
converting that reading to ohms is pro
vided . The 2000- and 20,000-ohm resist
ance ranges can be used for testing semi
conductor junctions . Those provide a 
constant current that is high enough to 
turn on a junction. That function is clearly 
noted on the front panel as a reminder. 

The range and standard-function 
switches are all located down one side of 
the meter for easy one-handed operation. 
The ON-OFF switch is also located on the 
side , but away from the rest and toward 
the top of the meter. The special-function 
switches are located in a row at the top of 
the front panel. Test leads plug into pro
tected jacks at the bottom. 

The meter performs a self-test pro
cedure every time it is turned on. During 
that procedure, the entire display is acti
vated , including all four digits (ones are 
displayed) as well as the function and 
low-battery annunciators. 

The meter can be used for a wide vari
ety of tests; let's take a look at some of 

[m@ 11®~11 @®OD©Du 
~Du©OJJO@J @® wo11Du©OJJ11 ©OD®o 

When you're testing circuitry, you need the best troubleshooter around: 
The A P Test Clip. 

It's made with a narrow nose shape that allows for easy attachment on 
high density boards. Nailhead pins that keep probe hooks from sliding off 
ends. Open nose design that permits probe tip access to DIP leads. And a 
contact comb that fits between DIP leads, eliminating any possibility of 
shorts. All these little design differences add up to the ultra-reliable, safe, 
quick DIP troubleshooting you need. 

You can buy A P Test Clips in 56 standard or connector -compatible models 
in 14 sizes. And every one is made with highest quality engineering and in
dustrial grade materials for long life and reliability. 

A P PRODUCTS made the first IC Test Clips ... and they are still the best. 

Call TOLL FREE, 800-321-9668, for the name of the distributor nearest you. 
(In Ohio, call collect: (216) 354-2101.) 

APPOODUCTS INCORPORATED le)PI 8450 Pineneedle Drive 
P.O. Box 603, Dept. A 

Mentor, Ohio 44060 
[216] 354-2101 

TWX: 81 0-425-2250 
In Europe, contact A P PRODUCTS GmbH 

Baeumlesweg 21 • 0 -7031 Weil 1 • W. Germany 
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them. You can find the bandwidth of any 
audio amplifier (as defined by its 3-dB 
points) using just the DMM and an audio 
generator, The generator need not be cali
brated that accurately, as the meter can be 
used to determine the generator's output 
fairly precisely. The first thing to do is to 
connect the generator to the amplifier' s 
input (you can set the input level to what
ever you want by reading it out on the 
meter) , connect the meter to the amplif
er's output, and set the meter to read AC 
voltage. Next, determine a zero-dB level. 
To do that, set the generator to 1 KHz 
(that is the frequency most commonly 
used as a standard), and push DB and the 
REL (relative reference) buttons on the 
meter. Now, all readings will be refer
enced to that level and read out directly in 
dB. To make the test , start the generator at 
zero dB and slowly increase the frequen
cy until the meter reads - 3dB . That is the 
upper limit of the bandpass. To get the 
precise frequency, hit the HZ button on the 
meter and log the reading. To find the 
lower bandpass limit, repeat the pro
cedure, except this time work downward 
from zero dB . 

The results of that test can be used to 
find the Q of frequency-sensitive filters 
(such as bandpass, high- or low-pass filt
ers, notch filters , etc.) as well as any other 
type of tuned audio-frequency circuit. To 
find the Q of such circuits, determine the 
circuit 's passband from the procedure 
above and divide the center frequency of 
that passband by the passband's band
width . 

The relative reference function can be 
used for very rapid signal tracing . For a 
3-stage amplifier, for instance, connect 
the DMM across the first-stage input and 
feed the signal from an audio generator 
into that input. Set whatever level you 
want as 0 dB and use the dB and relative 
reference functions on the meter to store 
that as a reference. Now, move the meter 
to the output of that stage to see what the 
gain is. Do the same for the remaining 
stages. That one test should be invaluable 
for checking things like the 3-4 stage 
direct-coupled video and audio amplifi
ers, as well as many other types. Any 
defective stage can be found easily and 
quickly using that technique . 

The meter can also be used to quickly 
find the frequency response of any ampli
fier, record player, tape deck, or the like. 
Let's see how that is done for a tape deck 
as an example . First of all , set the DMM 
to read AC voltage on the 200-mV range 
and connect it to the output of the deck . 
Now, play a frequency-test tape on· the 
deck and set the relative reference func
tion for some convenient value, say 1000 
Hz, or whatever other value you wish. 
Now play the whole tape through and log 
the response to each frequency. The fre
quency "cuts" on the tape should play 
long enough for you to get a reading. The 
frequency response of the main amplifier 
can also be checked; just connect the 



meter across the output and be sure that 
the output is terminated into its rated load. 
Then, set the meter to a suitable range and 
play the frequency-test tape. Tests for 
stereo balance, head alignment , and 
many more things can be performed using 
that setup. 

The instruction manual is very elabo
rate. Each function is described , and 
you' re told how to set it up, as well as 
what it will do . It describes quite a few of 
the specialized tests that can be done us
ing the meter, and a complete explanation 
of exactly how the instrument works is 
provided. Also provided are a parts list, 
schematics, a troubleshooting guide, and 
layout illustrations showing the location 
of all calibration adjustments, test points , 
etc . Finally , there's a list of the many 
accessory probes available for use with 
the DMM. Those include an RF probe 
that's used to extend the frequency range 
to 100 MHz. an HY probe, -temperature 
probes. a clamp-on AC-current transfor
mer. a current shunt , and a hi gh
frequency probe for frequencies up to 50u 
Ml-tz. 

We've covered only a few of the things 
that the instrument can do and we're sure 
that you'll find quite a few more as you 
use it. The model 8060A is an extremely 
versatile piece of test equipment, and one 
that should be well worth its suggested list 
price of $349.00. R-E 

Sony TC-K555 Stereo 
Cassette Deck 
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Sony 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION • 
MANUAL 

PRIC~VALUE 

IF YOU ARE AN AUDIO ENTHUSIAST LOOK

ing for a modestly priced, state-of-the-art 
stereo cassette deck, one unit you should 
consider is the TC-K555 from the Sony 
Corporation (Sony Drive, Park Ridge, NJ 
07656). 

That deck, which is priced at $420.00, 
is packed with many features that a few 
years ago were seen on! y on much more 
expensive units. 

Sony used a three-head design rather 
than using a two-head, sandwich design 

(where each head can affect the other 
magnetically). That head arrangement al
lows you to monitor your recording by 
listening to the signal that's actually on 
the tape, rather than the signal that's go
ing to be on the tape . The record and 
playback heads are independently sus
pended and are separated by an air space 
of about 1.2 mm so that crosstalk is nil; 
there is a minimum of magnetic-flux leak
age . The heads are mounted on one block, 
and each can be separately adjusted for 
precise azimuth alignment. The heads are 
made of both Sendust and Ferrite so that 
they can take advantage of metal tapes 
(which provide a wider dynamic range 
than do conventional tapes). 

To reduce wow and flutter, the TC
K555 uses two sets of capstans and pinch 
rollers that ensure uniform tape tension 
and stable tape-to-head contact. For the 
same reason, the capstans are driven by 
linear-torque motors. Wow and flutter of 
0. 04 percent wrms indicates the success 
of those measures to attain stability in the 
tape-transport system. 

The TC-K555 boasts some other im
pressive specifications. Total harmonic 
distortion is 0.8 percent when using high
performance tapes . (Although, as noted, 
the K555 will handle normal tapes, 
chances are that most audio enthusiasts 
will use high-performance tapes to get the 
best performance from the deck .) 

SAMS 
BOOKS 

TM 

FOCUS ON VIDEO WITH SAMS 
Sams library of video books 
clearly shows you everylhing 
you need to produce and enjoy 
your own video. Be your own 
producer with these books from 
Sams: 

HOME VIDEO HANDBOOK 
(3rd Edition) covers the big home 
video picture and shows you 
how to use everylhing from 
VCRs and videodiscs to large
screen project ion systems. Easy
to-read info from video industry 
expert Charles Bensinger. 
No. 22052,$ 13.95 

VIDEO PRODUCTION GUIDE 
takes you through the entire 
production process from script 
to distribution . Covers all details 
of in-studio and remote 
productions for video 
professionals and serious 
amateurs. Also makes an 
excellent textbook. Edited by 
Charles Bensinger. No. 22053, 
$28.95 

VIDEO GUIDE (3rd Edition). 
also by Charles Bensinger, is a 
fully-illustrated, hardware
oriented introduction to the 
use and operation of video 
equipment. A classic reference 
guide to professional and 
amateur use of cameras, editing 
systems, lenses, accessories and 

more. No. 22051 , $18.95 
SATELLITE TV HANDBOOK 

shows you how to build your 
own earth station, see 
blacked-out and unedited 
network TV shows, legally and 
privately cut your cable costs in 
half, and much more. Written by 
Anthony T Easton, No. 22055, 
$16.95 (tentative) 

BASICS OF AUDIO AND 
VISUAL SYSTEMS DESIGN 
provides valuable NAVA
sanctioned information for 
designers and installers of 
commercial, audience-oriented 
AV systems, and especially 
newcomers to this field of AV. 
Gives you a full background in 
fundamental system design 
concepts and procedures, 
updated with current 
technology. No. 22038, $15.95 

Get your act together w ith 
these Sams Books, and act now! 
To order call 800-428-3696 or 
317-298-5566 and reference 
AD278. 

Offer good in USA only and 
expires 8/31/ 83 Prices subject 
to change w ithout hotice. In 
Canada. contact Len brook 
Industries, Ltd ., Scarborough, 
Ontario. 

HOWARDW. SAMS& CO., INC, 4300W.est 62nd Street, PO. Box 7092,1ndianapolis, IN46206 
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For normal tapes, the signal-to-noise 
ratios are 56 dB with Dolby off, 63 dB 
with Dolby-B, and 69 dB with Dolby-C. 
For chromium-oxide tapes, the SIN ratio 
is 57 dB with Dolby off, 64 dB with 
Dolby-B, and 70 dB with Dolby-C . 
Ferro-chromium tapes display markedly 
better performance characteristics and the 
system is able to make use ofthem, with a 
SIN ratio of 61 dB with Dolby off, 68 dB 
with Dolby-B, and 74 dB with Dolby-C. 
In fact , FeCr tapes outperform metal 
tapes (in terms of the signal-to-noise 
ratio), whose figures are 60 dB with Dol
by off, 67 dB with Dolby-B , and 73 dB 
with Dolby-C . 

The frequency response figures of the 
TC-K555 are also impressive. With Dol
by off, the figures are: 20 to 18 ,000 Hz 
with normal tapes and chromium oxide 
tapes , and 20 to 19,000 Hz for ferro
chromium and metal tapes . However, 
there are other things besides the speci
fications that make the Sony TC-K555 an 
impressive stereo cassette deck. They are 
the many " human engineered" features 
that are included. 

Features 
The tape counter , usually taken for 

granted on cassette decks, is one feature 
that deserves close examination. That's 
because it's not simply a counter that 
counts arbitrary units (which seem to be 
different on every cassette deck) to indi-

cate elapsed "time." Instead, it's a real
time counter. It provides you with a 
meaningful way to index your taped 
selections, and it can even tell you how 
much time is left on a cassette that you're 
recording . Let's take a closer look at how 
that feature is used . 

One thing that you can use the counter 
for is simply to determine how much time 
is available on one side of a cassette. First 
you insert the tape and when you are at the 
beginning of it you press the couNTER 

RESET button. That, as you might expect, 
sets the counter to zero. Next, fast
forward the tape to the end and the coun
ter will show you the approximate avail
able recording time. Using a slightly dif
ferent procedure you can also use the 
counter to determine the time remaining 
on one side of a cassette. 

Perhaps the most useful way to use the 
counter is to monitor the remaining rec
ording time while you are recording . As 
before, you insert the tape, and fast
forward it to the end. Then you reset the 
counter and rewind the tape . The display 
will show how much time is available . As 
you record, the digits will decrease to 
zero. (Actually they increase to zero-the 
counter display shows a minus sign to 
indicate that it is in that mode.) 

We should point out that the counter is 
not a digital clock. The time that it dis
plays is approximate, and it will vary 
depending on the type of tape that you 

use . For best accuracy, you should use a 
C-60 tape . (That is what the counter is 
calibrated for.) Even so , the real-time 
tape counter is a definite improvement 
over the standard arbitrary counter. It's an 
improvement over many other real-time 
counters , too. It will show the tape time 
continuously and does not need to be ad
justed when you change modes or tapes . 

There is yet another feature that makes 
the TC-K555 easy to use: auto play and 
memory play/stop. If you have a tape that 
has to be rewound before you can listen to 
it, you no longer have to sit by the deck so 
you can press PLAY after it finally re
winds. All you need to do is press REWIND 

and PLAY at the same time. When the tape 
is completely rewound, it will play auto
matically . You can also use that feature 
along with the MEMORY mode to start the 
tape (after rewinding) from any poiht on 
the tape. 

The dual-meter VU display also de
serves some attention. The display uses 
two rows of LED's to indicate the record
ing level. The saturation level (the highest 
recording-level setting that will not result 
in distortion) is also indicated on the 
meter. That saturation level is different 
for different types of tapes, and the TC
K555 takes that into account. A row of red 
LED's indicates the range where satura
tion occurs depending on which TAPE but
ton is pressed. (There is a choice of four, 
for normal, Cr02 , FeCr, and metal 

'ft-ee,free,free ... 

Hurry, hurry, step right up! 
It's RCA's Carnival of Awards. 
And what a lineup of acts. 
First, the headliners: RCA 
receiving tubes, very popular 
with TV technicians for their 
top performance and depend
ability. 

Plus, a stupendous car
nival of valuable awards. 
Shown here are just a few of 
the 21 great gifts waiting for 
you. To earn them, just pur
chase RCA receiving tubes 
in required quantities from 
your participating RCA dis
tributor. Each purchase helps 
qualify you for the award of 
your choice. See your partici
pating RCA distributor for 
details. And come one, come 
all to RCA's Carnival of 
Awards! 



tapes.) You set the recording level by 
making sure that the meters deflect only 
to the lower edge of that line. 

Setting the proper level is made easy 
because when the MONITOR switch is set 
to souRcE, the VU meters show the peak 
input levels, and display them for four 
seconds . (A higher input will be im
mediately indicated and held for four 
seconds.) 

The TC-K555 includes Dolby B and 
Dolby C noise-reduction systems. (Dolby 
C, a recent development, is more effec
tive than Dolby B. It begins to take effect 
at lower frequencies, anq it reduces noise 
by 20 dB at 5 kHz as compared to 10 dB at 
5 kHz for Dolby B). 

Previously, we mentioned the satura
tion level of a tape (the level above which 
a recording will be distorted). At high 
frequencies, a tape will saturate more 
easily than at low frequencies . However, 
to reduce that problem, the Dolby C sys
tem includes fl. high-frequency anti
saturation network. That network reduces 
the level of high-freque~cy signais when 
you record. When you play back the rec
ording, the system boosts them back to 
their original level. 

Among the other features on the TC
K55S is an MPX (multiplex) filter. That 
filter is usecj for recording FM stereo 
broadcasts from stations that are 
equipped with. Dolby noise-reduction 
systems. The filter suppresses the 19-kHz 

pilot signal and 38-kHz subcarrier (if they 
have not been adequately suppressed by 
the tuner) . If the tuner does suppress those 
signals adequately, then you can record 
with the filter switched off. 

The TC-K555 also has the usual tape
selection and bias controls found on just 
about all component-stereo recorders . 
The bias is set by pressing one of the four 
TAPE buttons (for normal, chromium di
oxide, ferro-chromium, and metal tapes). 
When you are using normal tapes, you 
can also use the BIAS control to regulate 
the bias current by ± 20%. When .bias is 
increased, it suppresses extremely high 
frequencies. High frequencies are 
boosted when bias is decreased. 

The deck includes a timer switch, so it 
can be used with an external timer to 
record or play back at a predetermined 
time. A headphone jack is also included. 
The headphone output has its own volume 
control. That's a nice bit of " human 
engineering. '' 

Yet another interesting function is the 
RECORD MUTING button. Pressing that 
button either inserts a blank space during 
a recording or eliminates unwanted mate
rial from a finished tape. It's an aid to 
editing. The TC-K555 has a fast-forward 
and rewind time of 90 seconds for a C-60 
cassette. 

The owner's manual for this cassette 
deck is good, and is aimed at the nontech
nical user. It features ample pictorial 

guides to help the user get started and 
explains some of the theory behind the 
various controls and features. However, 
it is very basic and will require the user to 
experiment for himself if he is to gain the 
fullest advantage from the recorder. R-E 

TH E MUST IMPORTANT PART OF ANY 

radio setup-whether receiving or 
transmitting-is the antenna system. Of 
course it helps to have a good receiver or 

with your purchase of ~A ~iving ~ubes! 
CG7170 
RAY-0 -VAC "Magnum" 
5-Funct ion Light 
Value: $27.45 

CG7169 

Screwdriver 
Value: $39.99 

CG7167 
American Tourister 
5 Inch Attache Case 
Value: $56.00 

CG7178 
Waring 
Ice Cream Parlor 
Value: $44.99 

CG7180 

CG7163 
Cobra Cordless 

l Extension Phone 
Value: $189.95 

CG7162 
Canon Palm-sized 
Printing Calculator 
Value: $64.95 

CG7164 
Wittnauer "Saturn" 
Man's Quartz Watch 
Value: $175.00 

CG7168 
Ski I Double Insulated 
71/4 " Power Saw 
Value: $65.99 

nell Receiving 
· Tubes 

RCA Distributor and Special Products Division, Deptford, NJ 08096 
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transmitter, but without a good antenna, 
excellent equipment can be useless. 

One trouble with tuned 'antennas is that 
their performance is good only at thenar
row frequency range for which the an
tenna was designed. W~jle that problem 
is not as critical with a shortwave receiver 
as it is with a transmitte'r, it is a problem 
nevertheless. 

can of the off-resonance antenna. While 
transmitting tuners have been around for 
years, there have been few matching de
vices for shortwave receivers until the 
introduction of the MFJ model 959 re
ceiver antenna tuner and preamp. 

The solution to that problem, used by 
radio amateurs for many years, is a tuned 
matching circuit that presents the correct 
load impedance to the radio : dranted, an 
antenna matching circuit will not make 
your antenna better-'--it will only allow 
the radio to see a correct load-but it will 
allow the receiver to mS)ke the best use it 

The MFJ-959, is made by MFJ Enter
prises, Inc., (P.O. Box 494, Mississippi 
State, Ms 39762) and is 9V4 x 6 x 23fs 
inches and weighs about one pound. All 
the circuitry is contained in a 5 X 3 inch 
circuit-board. The tuner is powered by 9-
to 18-volts DC that is supplied, through a 
subminiature jack on the back of the tun
er, from a wall transformer that is in
cluded with the unit. 

The unit is designed to allow the max-

IIi advanced microprOcessor 
• 2 integrated circuits 
• prc;~grammable keyboard 
• !IOiid-state power supply 
• two-sided printed circuit 

board 
• all other necessary parts 

lor coniple~on 

G• UAR/>.N'TE~ Of 
,. · C'TION: 

SA'TISFA tete satis-
We gua~~~itp~:~s and \<its 
tact1on \et<M sat1slied 
11 not comP eturn pnones 

. PIEDEOR 
CORDLESS PHOnE 

Foreign price cutting has forced this leading manufacturer to liquidate 
stock of phone dialer kits and fully-assembled telephones. Dialers 
operate with any standard phone, store up to 11 phone numbers, call 
any one at the touch of a button. Phones.are first quality, sold by leading 
retail stores and catalogs throughout the U.S. Together, 
it's an unbeatable buy. PLEASE NOTE - Phone dialer is 
an intermediate kit requiring soldering wire connections. lUll 
A great one-evening project. All parts and complete, clear 
instructions included. No electronic knowledge necessary. 

QUALITY PHONES FCC APPROVED 
Cordleis Phone One Piece Phone 

PLUS Auto Dialer Kit PLUS Auto Dialer Kit 
Retail Value $225 Retail Value $125 

IIOUI OIILV sae.aa "OW OIILV s28.88 
+ $4.85 Shipping & Handling + $3.85 Shipping & Handling 

TO ORDER: Send check or money order to 
The Baystar Company at our address below. Credit card 
holders can speed delivery by using our toll free number. 
Md. residents add 5% tax. 

CALL TOLL FREE (800) 838-8170 
Moriday thru ·Friday 9 a.m. -.5 p.m. Eastern Time 
all other times ~ithin 30 d~~~\i~n and all \<.it 

1n good co ed Purchase 
materials unus .,;ptly retunded
price wi\\ be pro 

(800) 257-7850 
Md. residents call 
363-4304 Dept. 04D 

110 Painters Mill Rd. Owings Mills, MD. 21 117 © 1983 The Baystar Company 

imum possible signal transfer by present
ing the proper match to the receiver. The 
tuner/preamp is broadband-<iesigned to 
operate from 1.8 to 30 MHz. It has three 
built-in functions. Not only will it act as a 
straight impedance-matching network (a 
variation of aT-network) but it will also 
act as a signal attenuator and as a pre
amplifier. those functions are controlled 
by a four-position, single-pole switch on 
the front of the tuner (the other position is 
OFF./BYPASS). Let's now look at the func
tions in greater detaiL 

When the switch is in the TUNER posi
tion, the signal is received at the antenna
input connector (either an S0-239 or 
RCA-type connector) and is then passed 
directly to the matching network which 
contains 10 inductances ranging from 
0.47 JLH to 47 JLH. The inductors are 
selected by a single-pole, 10-position ro
tary switch. Capacitance is then added by 
using two 320-pF variable tuning capaci
tors. One is on the receiver side of the 
circuit, while the other is on the antenna 
side (those are labeled RECEIVER and AN

TENNA on the front panel). Those controls 
are adjusted for maximum deflection on 
the receiver's signal meter or for max
imum noise from the receiver if it has no 
S-meter. 

When the function switch is in the 
TUNER-ATIENUATOR Setting, an attenua
tion pad is placed in series with the an
tenna. That introduces enough resistance 
into the circuit to produce 20 dB of signal 
attenuation. That is especially useful if 
the receiver is being overloaded by near
by broadcast stations, amateur transmit
ters or CB radios. Indeed, that feature 
works welL It will null out almost all but 
the strongest signals. 

In the TUNER-AMP mode, a common
collector amplifier circuit is switched in 
series wth the antenna, and weak signals 
are easier to copy. That helps , especially 
if the sensitivity and selectivity of the 
receiver itself falls short. The circuit, 
built around a 2N3904 transistor, can pro
vide as much as 12 to 24 dB of gain to the 
receiver. It is that increase in gain which 
also helps, seemingly, to improve the 
sensitivity and selectivity of the radio. It 
works well enough to pull in barely
readable weak signals out of the noise and 
make them readable . However, one 
drawback is that that feature will also 
increase the noise level of the receiver. 
So, it is a trade-off, but in many cases a 
good one. 

One interesting and convenient feature 
of this tuner is the inclusion of the two 
types of antenna connectors . That makes 
it easy to use antennas with either RCA
type or S0-239 connectors . There is a 
bypass setting for those times when you 
are using the antenna for the frequency 
range for which it was cut. There is also a 
provision for tying a second receiver into 
the circuit. That is convenient for the avid 

continued on page 100 



T he trouble with most delayed-
sweep scopes is the delay- not the 

electronic kind, but the delivery delay. 
B&K-PRECISION has solved that prob
lem, so now you can have the delayed
sweep scope you need, when you need it. 

The new modell530 delayed-sweep 
scope from B&K-PRECISION is not only 
available at local distributors now, but it 
has all of the most frequently needed fea
tures. Thirty MHz response, 2m V division 
sensitivity and rectangular CRT assure that 
the 1530 will handle the requirements of 
most engineers involved in digital and mi
croprocessor circuit development. High
triggering sensitivity and very-flat fre
quency response also allow the 1530 to be 
useful well beyond its rated bandwidth. 

Five ranges oftime-base delay from InS 
to lOOmS highlight this new instrument. 
The delayed-sweep capability of the 15 30 
is a major advantage in the evaluation of 
digital pulse trains and other complex 

waveforms. Complex signals can be 
expanded by as much as 1000 times for 
examination of signal components and 
troublesome "glitches." The absolute 
minimum magnification is 5 times at fre
quencies to 30MHz. The delayed-sweep 
feature is also useful in the measurement 
of rise and fall times of pulse signals . 

For highest display accuracy, the 1530 
offers a variable hold-off function. This 
ensures triggering at the first pulse of a 
multi-pulse signal, preventing improper 
waveform display. The 1530 can also dis
play two signals that are unrelated in 
frequency by alternately triggering on 
both the channel A and B signals . 

Other convenient features include a FIX 
mode to eliminate trigger level adjust
ments, differential input capability, single 
sweep operation, selectable triggering 
filters and a built-in video sync separator. 

If you're looking for the kind of 
features and performance found in the 
1530, but without delayed-sweep capa
bility, B&K-PRECISION offers the 
35MHz modell535. The 1535 is a high
performance instrument that doesn 't 
sacrifice performance. 

For immediate delivery, contact your 
local B&K-PRECISION distributor or call 
toll-free 1-800-621-4627. 

~DYNASCAN 
~CORPORATION 

6460 W. Cortland Street • Chicago, ll60635 • 312/889-9087 
International Sales, 6460 W. Cortland Street, Chicago, IL 60635 USA: TELEX 25·3475 

Canadian Sales, Atlas Electronics, Ontario 

Delayed sweep without delay. 

errebate1 
· factorY cons~on Mode~,.:~!.~:. DtreCt .l \15 30 • $7 5 • CISION distributor, be ur distributor, ue B&K-PRE . available at yo · voice to 

$50. oo on Mo 15300< 1535 [romsY~:i!~~cial r~bate ~:;1~:~ distributo~~t:::~.1~L 60635 .* 
purchase a 30 1983. u d senal nu B x 35440, N sateste<<'P" 

1983 and June 'with warrantY car 'pe Rebate, P.O. 0 ecl<fromB&K·PREC!~~~he;.,.iserestricted. 
aloBn&g v -PRECISION Sco \\ow &-swee~<stotecei;e;;i~:~eteP'ohibited.taxed M"TION cARO 

1'- •Please a cannot be return< . FREE INFOR ,.. 
CIRCLE6&0N 
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H you have put otl 
le · gmore 
electronics· for any 
of these reasons, 
actnow! . 

D I don't have the time. 

D High school was hard for me and 
electronics sounds like.it may be 
hard to learn. 

D I can't afford any more education. 

D I have a family now. 

D I'm here. You're there. I've never 
learned that way before. I'm not 
sure it will work for me. 

~ Read the opposite page and see how you can get started today! 
34 . 



Be honest with yourself. Are 
the reasons really excuses? You 
already know enough about 
electronics to be interested in 
reading this magazine. So why 
not learn more? If you need 
encouragement, read on and 
see how excuses can be turned 
into results. 
You don't have the time. Be realistic. 
All you have in life is a period of time. 
Use it. Try to know more tomorrow 
than you do today. That's the proven 
way to success. CIE studies require just 
about 12 hours of your time a week, two 
hours a day. You probably do have the 
time. 
Electronics sounds like it may be hard 
to learn. You already know something 
about electronics or you wouldn't be 
reading this. Now, build on that. CIE 
Auto-Programmed® Lessons help you 
learn. Topics are presented in simple, 
logical sequence. All text is clear and 
concise for quick, easy understanding. 
You learn step by step, at your own 
pace. No classes to attend. Nobody 
pressures you. You can learn. 
You can't afford any more education. 
Actually, you can't afford NOT to 
gain the skills that can put you ahead of 
the others. You know what inflation is 
doing to you now. Education-learning 
a skill-is an inflation-fighter that can 
be yours. If you are not able to pay full 
tuition now, CIE will lend you funds on 
a monthly payment plan. 
You have a family now. All the more 
reason why you have the responsibility 
to advance yourself. For the sake of 
your family. Do you want them to have 
what you had or have more than you 
had? The choice is yours. Electronics is 
a rewarding career choice. CIE can help 
you to get started on that career. 
You're there. We're here. How does 
CIE help you learn? First, we want you 
to succeed: You may study at home, but 
you are not alone. When you have a 
question about a lesson, a postage 
stamp gets you your answer fast. You 
may find this even better than having a 
classroom teacher. CIE understands 
people need to learn at their own pace. 
When CIE receives your completed 
lesson before noon any day of the week, 
it will be graded and mailed back the 
same day with appropriate instructional 
help. Your satisfaction with your 
progress comes by return mail. That's 
how CIE helps you learn. 

NOW, IF YOU AGREE CIE 
TRAINING CAN WORK 
FOR YOU, HOW ELSE 
CAN CIE HELP YOU? 
Cleveland Institute of Electronics is the 
largest independent home study school 
in the world that specializes exclusively 
in electronics. Although "big" does not 
always mean "best:' it is evidence that 
CIE is a strong, successful institution 
with the people and resources to help 
you succeed. 

Step-by-step, learning includes 
"hands-on ' training. 
The kind of professional you want to be 
needs more than theory. That's why 
some of our courses include the 
Personal Training Laboratory, which 
helps you put lesson theory into actual 
practice. Other courses train you to use 
tools of the trade such as a 5MHz 
triggered-sweep, solid-state oscilloscope 
you build yourself -and use to practice 
troubleshooting. Or a Digital Learning 
Laboratory to let you apply the digital 
theory that's essential today for anyone 
who wants to keep pace with electronics 
in the eighties. 

Your FCC License can impress 
employers. 
For some electronics jobs, you must 
have your FCC License. For others, 
employers usually consider it a mark in 
your favor. Either way, your License is 
government-certified proof of your 
knowledge and skills. More than half 
of CIE's courses prepare you to pass 
this exam. Surveys show that some 
8007o of CIE graduates who take the 
exam are successful. 

Find out more! 
Today. Now. 
There's a card with this ad . Fill it in 
and return. If some other ambitious 
person has already removed it, use the 
coupon. 

You'll get a copy of CIE's free 
school catalog, along with a complete 
package of personal home study 
information. 

For your convenience, we'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

If you are serious about a rewarding 
career, about learning electronics or 
building on your present skills, your 
best bet is to go with the electronics 
specialists-CIE. Mail the card or 
coupon today or write CIE (please 
mention the name and date of this 
magazine), 1776 East 17th Street, 
Cleveland, Ohio 44114. 

This could be the best decision 
you've made all year. 

Associate Degree 
Now, CIE offers an Associate in 

Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 

"If you're going to learn 
electronics, you might as well 
learn it right!' 
John Cunningham ( 
Senior Technical Director 

r··-------1 C I E Cleveland Institute 
of Electronics, Inc. 

I 1776 East 17th Street, Cleveland, Ohio 44114 

I 
I 

Accredited Member National Home Study Council 

D YES ..• I want to learn from the specialists in electronics- CIE. Send me my FREE 
CIE school catalog ... including details about the Associate Degree program .. . plus my 
FREE package of home study information. I PrintName __________________________ _ 

I Address _______________________ Apt. __ _ 

I City 
State _____________________ Zip ______ _ 

I Age _________ Phone(areacode) _____________ _ 

I Check box for G.l. Biil bulletin on Educational Benefits: 0 Veteran 

• MAIL TODAY! 

0 Active Duty 

RE-60 
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For more details use the free 

information card inside the back cover 

BOARD, model 4S/2P-ASM, is a four-serial/ 
two parallel port board. The four RS-232 se
rial input/output ports use four 8251 's. The 
1/0 ports use eight consecutive 8080 ports. 

CIRCLE 141 ON FREE INFORMATION CARD 

Features include full handshaking capability 
and four dip-switch-controlled baud-rate 
generators. 

Two 8-bit parallel 1/0 ports include four 

TRITON MARKBTINQ Corp. 

878 RBMSBN AV.NUB 

BROOKLYN, N.Y. 11238 

MICROWAVE TV 

MDC - 23D 
e Commerc•l 8tya-tg 

e 2 Microwave 8tagee 

• 53 dll Byetam Gain 

• 2.1-2.8 OHz 

• Built In A/B Swit ch 

e Al l Cable & Hardware 

=$149.95= 

DCV - 200 
e Ideal for MediuM 

Signal Ara .. 

• 1.8-2. 7 OHz 

e lull 1ft A/8 awhch 

e All Cab .. & Hardware 

== $129 . 85 == 

MDC - 23P 
e 3.76 aq. ft. Parabo lc . . .............. _ 
e 5 7 d8 Syatetn Gain 

e 2.1-2.8 QHz 

e Bull In A/8 Switch 

e AI Cable & Hardware 

=$199.95 = 
WE CARRY A COMPlETE liNE OF 

CABlE TV CONVERTERS & DECODERS 

8-bit latches (74LS373's) and use four con
secutive 8080 ports. There are separate 
handshaking lines, outputs that will drive up 
to 30 mA, and inputs that present less than a 
.4-mA load. 

The board is S-1 00 compatible; all cables 
are included; it comes completely assembled 
and thoroughly tested, and there is a six
month, no-fault full warranty. 

The model 4S/2P-ASM is priced at 
$395.00.- Tarbell Electronics, 950 Dovlen 
Place, Suite B, Carson, CA 90746. 

RADAR DETECTOR, the Radar Intercept, 
model IN, has a slim, solid-state design that 
allows it to be mounted easily into the auto
mobile's visor. It is activated by lowering it 
into position; no complicated installation 
methods are needed. Using a swivel bracket, 
there will be no interference with the driver's 
vision. 

CIRCLE 142 ON FREE INFORMATION CARD 

units on X and K bands, and its circuitry 
searches and selects signals on both bands. 
There is a two-stage warning system. When 
weak signals from distant radar units are en-

The Radar Intercept detects police-radar continued on page 44 

We Accept Mastercard and VIsa 

TOLL PRBB HOT LIN. 

1-800-221-8838 

1-212-348-8000 

SATELLITE TELEVISION SYSTEMS 
TRITON: 

A NEW APPROACH 

TO 

SATELLITE TV ·····-

DON'T BUY LES8 SYSTEM THAN YOU WANT, OR MORtl 

THAN YOU NEED. 011« PHONE CALL WILL INSURE THAT 

YOUR SATELLITE DOLLARS ARE WELL 8PEIIT. 

ALL TRITON SYSTEMS ARE E XPANDABLE. START WITH 

THE "ADVENTUER" AND YOU CAN ADD COMPONENTS AS 

YOUR NEEDS CHANGE • 

NO SYSTEM IS COMPLETE UNTIL YOU DECIDE rr 18 •••••• 

ADVE NTURER: 10' fiber glass with pole pola r mount, Avantek 12!f'K LNA, Gillas pie 
7600A receiver, e lectronic scaler feed, 1001 wire and instructions. S 22TI.OO 

STARGAZER: The "ADVE NTURER" plus East/West motor drive . 

STATESMAN: The "ADVENTURER" plus a programable motor dr ive . 

PERFORMER: The "STATESMAN" with a ster eo processor for all stereo formats . 

E XECUTIVE: The ultimate sys tem with wireless remote control. Featuring a 10' 
fiber glass reflector, pole polar mount , IR remote , auto polarization 
of Avantek 100'1<: LNA, all s tereo formats , prbgramable motor drive. 

URBANA: A true roof mountable system weighing only 160 pounds. With an 
A vantek 120°K LNA, Gillaspie 7600A receiver, scaler feed and 
r otator,East/ West motor dr ive , 1001 wire and instructions. 

CIRCLE 57 ON FREE INFORMATION CARD 

2811.00 

1011.00 

ssn.oo 

1710.00 

1800.00 



COMPUTER AND SOFTWARE 

SALE 
VIC-20 
(a real computer at the price of a toy) 

CoMMODORE 64 
(more power than Apple II at half the price) 

8134.00 
(when you buy 6 programs) (when you buy the Commodore-54 Computer for $595.00) 

You get the Commodore VIC-20 computer for only 
$134.00 when you buy 6 tape programs on sale for 
only $59.00. These 6 programs list for $100.00 to 
$132.00. You can choose one of three packs: 6 
games pack, 6 home finance pack, or 6 small 
business pack. The VIC-20 computer includes a full 
size 66 key typewriter professional keyboard, color 
command keys, upper/lower case, full screen editor, 
16K level II microsoft basic, color, sound and 
music, real time, floating point decimal, easy to 
read self teaching instruction book, connects to any 
TV, includes console case. 

33K COMMODORE VIC 1181.00 
with 2% tlme1 men power 

You get the VIC-20 computer plus we expand the 
total memory to 33,000 bytes to give you 2'1. times 
more programming power. 

41 K COMMODORE VIC 1241.00 
with 4 time• men power 

41K COMMODORE VIC $281.00 
with 8 tlme1 men power 

41K COMMODORE VIC 
PROFESSIONAL WORDPROCESSOR 1281. 

You get the powerful VIC-20 computer with expan
ded memory - plus we add The Quick Brown Fox 
professional wordprocessor This combination 
gives you a 49K professional wordprocessor. (80 
column formatting and mail merge $100extra). 

TRACTIO_N FRICTION PRINTER $281.00 
Comstar F/T deluxe line printer, prints 8Yzx11 full 
size, single sheet, roll or fan fold paper, labels etc. 
40, 66, 80, 132 columns. Impact dot matrix, bi- direc
tional, 80 CPS. 

80K MEMORY EXPANDER $71.00 
Sixslot - Switch selectable - Reset,button - Rib
bon cable. A must to get the most out of your 
VIC-20 computer. 

VOICE SYNTHESIZER $71.00 
Makes your VIC-20 talk, VOTRAX based plus 
features found only in $295 versions. 

TOP10ARCADEGAMES 
VIC-20 TAPE PIIOGIIAM SALE II 

Rank Name .... 
1. Super Paratrooper (Fantastic) S1U5 
2. Exterm•nator-Pius $18.95 

(Better than Centipede) 
3. Cncket (Better than Frogger) $19.115 
4. Snackman (Better than Packman) $15.115 
5. Galactic Crossfire (you .n the middle) $18.115 
S. Ant• Matter Splatter (Nuclear Disaster) $19.115 
7. Bug Blast (Creepy) $18.115 
8. Bombs Away (Great) $15.115 
9. 3·0 Maze-Escape $14.115 

10. Krazy Kong $14.115 
BUY ANY FOUII - DEDUCT 10% MOllE 

VIC·20 PROGRAMMING AIDS!! .... 
• lntroduct•on to bas•c programming $22.15 

(manual and tapes) 
• Advanced baSIC programmmg 22.15 

(manual and tapes) 
• Programmers reference manual 15.15 

1288 pages - you must have thiS!) 
• Programmers easy reference card 3.15 

(tables·llsts-drawlngs) 
• VIC-20 Revealed 11.15 

(267 pages of VIC secrets) 
• 6502 Mach•ne Language Assembler 24.15 
• 16K Programmmg cartr•dge 79.00 

(g•ves 400% more programm•no power -
get $24.95 16K adventure game free!) 

PROFESSIONAL SOFTWARE 
Name 
word process1ng pack 
complele Data Base pack 

(Includes Ma•lmerge) 
Electron1c spreadsheet pack 

(like VISICaiC) 
Account•ng pack 

(personal & bus1ness) 
Programmers Helper 
Programm1ng Reference guide 
Bas1c Tutor 
Typong Tutor 

S.le 
$69.00 

$69.00 

$6900 

$49.00 
$59.00 
$18.95 
$19.95 
$19.95 

80 column BOARD 
80 characters per line on the screen at one time. In
cludes word processong pack (list $89.00). complete 
dala base pack (lost $89.00). Electronic spreadsheet 
pack (lost $89 00) ALL FOil ONLY $275. 

We have over 300 Programs for 
the Commodore 64 Compuler 

WE LOVE OUR CUSTOMERS 

You get the extra powerful Commodore-54 computer 
(54,000 bytes RAM plus 20,000 bytes ROM). Full size 
66 key typewriter keyboard, 320 x 200 high resolu
tion graphics, text is 40 columns by 25 lines. 1000 
displayable characters, 8 moveable sprites, pro
grammable synthesizer (4 wave forms, full ASDR). In 
addit_ion to these features we give you FREE PRO
FESSIONAL SOFTWARE VALUED OVER $300.00. 

PROFESSIONAL WORDPROCESSING 
PACKAGE 

This wordprocessor is specially designed for the 
Commodore-54 utilizing the latest techniques. 
Allows powerful text editing capabilities without 
long hours of orientation or training. Complete cur
sor and insert/delete key controls are used. Block 
movement and/or duplication, line insertion and/or 
deletion, automatic centering, margin settings, tab 
settings, copy, disk or tape handling, and all printer 
types. Up to 99 continuous pages of text can be 
output to the printer. List $89.00. 

COMPLETE DATABASE PACKAGE 
A user friendly data base system that makes in
formation easy to find and store. You can add, 
change, delete, and search for data. Print the in
formation on a printer in any format desired. When 
combined witfl the word processor pack you have a 
powerful merge program that allows custom 
documents and personalized mailing lists. List 
$89.00. 

COMPLETE ACCOUNTING PACKAGE 
(Home or Sm811 Bu1lnn1) 

This general ledger program is perfect for smali 
business as well as home. It utilizes a double entry 
bookkeeping system. You only need enter one tran
saction and the computer will handle the other. All 
accounts are user defineable and will build for 1 
year, resulting in a file of all transactions by ac
count number, month and year to date. Each month 
a current month's transactions can be viewed at any 
time (99 accounts 187 entries per month). With this 
accounting program you will be able to monitor 
your financial growth as well as your expenses. List 
$59.00. 

COMMODORE-14 PROGRAMMERS 
REFERENCE GUIDE 

This is the In-depth guide that goes into the heart 
of the 54. All aspects of the basic and machine 
language are covered. (A must for anyone wishing 
to program the Commodore-54). List $20.95. 

• LOWESt PRICES • 15 DAY FREE TRIAL • 90 DAY FREE REPLACEMENT WARRANTY 
• BEST SERVICE IN U.S.A. • ONE DAY EXPRESS MAIL • OVER 500 PROGRAMS • FREE CATALOGS 

--~--------------------------1 Add $10.00 for shipping, handling and insurance. Illinois residents I 
I please add 6% tax. Add $20.00 for CANADA, PUERTO RICO, HAWAII 1 
I orders. WE DO NOT EXPORT TO OTHER COUNTRIES. I 
I Enclose Cashiers Check, Money Order or Personal Check. Allow 14 days I 

for delivery, 2 to 7 days for phone orders, 1 day express mail! Canada 
I orders must be in U.S. dollars. I 
I A 

-----------------~----------~ 

PRDTECTD 
ENTERPRIZES (weLoveouRcusroMI;Rs) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 3121382·5244 to order 

CIRCLE 58 ON FREE INFORMATION CARD 



• Mode automatically shifts between 
CHOP and ALTERNATE 

• Bright P31 blue phosphor 

• Front-panel X-Y operation 
• Differential input capability 

• 19 calibrated sweeps-.5JLSEC/cm 
to .SSEC/cm 

• Sweep to .1JLSEC/cm with Sx; 
1.5SEC/cm with uncalibrated vernier 

MODEL 
15~0 

BASE SCOPE 

• 1mV/division sensitivity to 100MHz 
• 500JL V/division cascade sensitivity 
• 2ns/division sweep rate with 10x magnifier 
• Four-input operation provides trigger views or 

fo!Jr separate inputs ' 
• Selectable 1 MD or 50!1 inputs 
• Alternate timebasa operation 
• 20.MHz bandwidth limiter for best view of low 

frequency signals 
• Lighted function pushbuttons employing 

electronic switching with non-volatlle .RAM 
memory 

CALL FOR 
OUR PRICES 

• Triggered and automatic sweep 

11 1 ~ calibrated sweeps 
• Qn 1476 mode automatically shifts 

b'etween CHOP and ALTERNATE 
11!1 Bright P31 blue phosphor 

• Front panel X-V operation using 
matched vertical amps 

• Video sync separators . . 
• Che~k most digital logic circuitry 

PF\!CE DOES NOT INCLUDE PROBES 

I<EITHLEY 

Model 128: Beeper DMM 
designed to meet the tough spe9fi
cations of a major computer 
manufacturer. See/ hear display 
includes over/ under arrow and 
on/off beeper. 

• Switching power supply delivers best efficiency 
and regulation at lowest weight 

Model131: 0.25~o accuracy 
added to the easie$t to use handheld 
DMM. Color-Coded front p~els fqr 
maximum clarity, minin:)um 
confusion. 

• Selectable frequencies for chop operation 
PRICE DOES NOT ' 

a 
~ 1 mV/division sensitivity to 70 MHz 

~ soq JLV/division cascade sens!tivity 
• Fo!Jr-input operation provides trig
, ~er view on 4 separate inputs. 

• ~lternate time base operation 

• ~witching power supply delivers 
best efficiency and regulation at 
lowest weight 

DIGITAL MULTIM~TERS 

Model 130: Keithley use~ 
research led to unique DMM 
designs. Easy to read LCDs, largest 
DMM displays on the market. 

Model 135: First 4Vz-digit 
handheld DMM, ideal for 
analytical/bio-~edical service. lOA 
range standard on all Kejruey 
handhelds. 

Model 131: 5139.00 
Model 135: 5235.00 

We don'~ just t~lte 
orders, we ship' thei'T! 
Advance Electroni'Cs 

endeavors to keep everything 

~ Mestercharge & VIsa phlpped within 24 hours. 

we advertise in stqck for 
immediate delivery. 

• l •• wr~~~l 

• Ban~ checks or MOJ18Y Orders shipped within 24 /IOU~ . 
"'! Personal c~ks - ple!tas allow 3 WMks ~ check to cl!lar. 

• ~II prices plus shipping charges. Pleaas call tor appropriate 
charsjea. Uas our tpll h'ee number. · 
. ·1 rl 

• ~ rork State r~ldeflta ack1 appropriate salea tax. 
• PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

\ 
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;1( PRECISION COLOR BAR GENERATORS 

MODEL 1250 

Professional studio quality generator. Ultra stable. 
Ideal for VTR work. 
• Generates NTSC color bars with or 

without-IWQ signal 
• Generates 5 step linear staircase; 

staircase with high or low chroma 

MODEL 
1210 

• Generates 10 stable patterns in
cluding crosshatch, 1 x 11 dot, 
gated rainbow and purity. 

• Compact for convenient field ser
vice use 

• External video input-modulates rf 
or i-f carrier outputs 

CALL FOR OUR PRICES 

INDUSTRIAL 
'"~--~TRANSISTOR 

TESTER 

$18995 

was $239 

MODEL 
520B 

• Works In-circuit when 
others won't 

• Identifies all three tran
sistor leads 

• Random lead connection 
• Audibly and visually In

dicates GOOD transistor 

:1< PRECISION 

~MODEL 
$27900 1601 

was '354. 

• Isolated O.SOVDC, continuously 
variable; 0.2A In lour rongss 

• Fully automatic shutdown, adJust
able current lim" 

• Pertectlor solid otate oarvlclng 

POWER SUPPLIES 

MODEL 
1650 

• Functions as three aeparate auppl-
leo 

• Exclusive tracking clrcuh 

a Flxod output SVDC, SA 

• Two 0 to 25VDC outputo at O.SA 

• Fully automatic, current-limited 
overload protection 

• dB measure
ments 

• Basic de accura
cy 0.04%; 10 JLV, 
10 nA and 10 mn 
sensitivity. 

• Relative measure
ments 

• True RMS 

• High-speed 
Beeper 

• Continuity and rela-
tive reference func
tions identical to 
8060A. 

• True RMS measure
ments to 30 kHz. 

• Basic de 
accuracy 
0.05%; 10 
JLV, 10 nA 
and 10 mi1 
sensitivity. 

• Beeper 

;1( PRECIS/Ufil FUNCTION GENERATORS B,Z#IW#,Jil CAPACITANCE METERS 

MODEL3010 
• Sine, square and triangle output 

• Variable and flxod TTL outputo 

• 0.1 Hz to 1 MHz In alx ranges 

• Push button range and function 
.election 

• Typical olne wave dl.mrllon undar 
0.5% trom 1 Hz to 100kHz 

MODEL 
3010 

MODEL 
3020 

$17995 

was $220. 

$29995 

was $379. 

SWEEP FUNCTION 
MODEL 3020 

• Four lnotrumonta In one paclutga
- ganarotor, function ganarotor, 
pulee generator, tone-burst generator 

a Coven 0.02Hz·2MHz 

• 1000:1 tuning range 
• Low-dl.mrilon hlgiHlccurocy outputo 

~1$17995 tiiiiiiiiiJI was $229. 

MODEL 830 

• Automatically mea
sures capacitance 
from 0.1 pF to 200mF 

• 0.1 pF resolution 

• 0.2% basic 
accuracy 

• 3% digit LCD display 

$14995 

was $185. 

MODEL 820 

• Resolves to 0.1 pF 
• 4 digit easy-to-read 

LED display 

• Fuse protected 
against charged 
capacitors 

• Overrange Indication 

WE STOCK FULL LINE 
OF VIZ ANALOG and 
DIGITAL POWER 
SUPPLIES 

~01 \.,~E THE TEST EQUIPMENT SPECIALISTS 
10\.\. f~EE 3-0A 7 A 

soo-'l.'l 



SOSOA-01 
RECHARGEABLE 

$43900 

1("'1 DIGITAL 
~· MULTIMETER 

:t 

$23995 

Reg. s27900 

• True RMS 
• Analog display 
• Peak hold 

DIGITAL 
MULTIMETER 

$389°0 

• 4% Digits 
• 50 KHz frequency response 
• 10 11-V resolution 
• .03% accuracy 
• True RMS • dB 
• measurements and memory 

relative 

I<EITHLEY 

PORTABLE 
TRANSISTOR TESTER 

CALL FOR OUR 
PRiCES 

• Fast GO/NO-GO in-
circuit transistor testing 

• Fast and thorough 
GOOD/BAD out-of-
circuit testing 

BENCH/PORTABLE 

MODEL 169 
$189°0 3% DIGIT 

MODEL 176 
$269°0 4% DIGIT 

IFLUKEI~ HANDHELD DIGITAL MULTIMETER 

80228 THE TROUBLESHOOTER • 6 
functions • 0.25% basic de accuracy • 
Overload protection 

80208 THE ANALYST • 7 functions • 
0.1% basic de acc;:uracy • LCD display • 
Safety design test leads. 

80248 THE INVESTIGATOR • 9 func
tions • 0.1% basic de accuracy • Peak 
hold on voltage and current functions • 
Selectable audible indicator for continuity 
or level detection. 

V134 10MHz Dual Trace Storage 
V202 20MHz Dual Trace 
V203 20MHz Dual Trace w/delay sweep 
V209 20MHz Dual Trace Portable 
V352 35MHz Dual Trace w/delay line 
V353 35MHz Dual Trace w/delay sweep 
V509 SOMHz Dual Trace Portable 

w/delay sweep 
V650 60MHz Dual Trace w/delay sweep 
V1050 100 MHz Quad Trace w/delay sweep 

All in Stock Ready for immediate shipment. 
CALL FOR OUR PRICES 

All Hitachi Oscilloscopes feature 2 year parts and 
labor warranty. 

We don't just take 
orders, we ship them 
Advance Electronics 

endeavors to keep everything 

• Mastercharge & Vlu shipped Within 24 hours. 

we advertise in stock for 
immediate delivery. 

• I.=. I 

• Bank clwcks or Money Ordanl shipped Within 24 hours • 

• Personal clwcks- plesu allow 3 weeks for clwck to clear. 

• All prlcsa plus shipping charges. Please call for appropriate 
chargee. Use our toll free number. 

• New York State reeldents add appropriate ulea tax. 

• PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
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PRODUCTS 
continued from page 38 

countered, a non-rhythmic interrupted beep
ing is sounded. When radar signals of suf
ficient strength are encountered, a steady
alarm signal of two beeps per second is 
sounded, thus providing a "reminder" to driv
ers to stay within the speed limits. 

The Radar Intercept, model IN has a sug
gested retail price of $299.95.-Leisure 
Time Development Corporation, 1931 Mott 
Avenue, Far Rockaway, NY 11691. 

CONTROL CENTER, Mr. Video Master Con
trol Center provides six video inputs and 
three outputs, which will accommodate two CIRCLE 143 ON FREE INFORMATION CARD 

12460 Gladstone Ave., P.O. Box 4336, Sylmar, CA 91342-0336, phone (213) 3615-811181 
Price Subject to Change Without Notice. 

CIRCLE 27 ON FREE INFORMATION CARD 

sets and a VCR input and output. A 13-
pushbutton control panel provides complete 
and convenient video-system selection. 

The Mr. Video Master Control Center is 
priced at $49.95.-Jascon Products Co., 
Inc., 217 NE 46th, Oklahoma City, OK 73101. 

PANEL METER, model 555, is a micro
processor-based instrument offering many 
display, measuring, and monitoring features. 
This software-programmable bargraph meter 
provides up to ± 0.2% digital accuracy with 
an analog display for process control , medic
al electronics, relay meter, quality control, 
and machine-tool and test-equipment ap
plications. 

Standard ranges are 0-50 mV, 0-1 rnA and 
4-20 rnA with a dual channel (two separate 
inputs and outputs) standard-display mode. 
Other internal ranges are available from 50 
millivolts to 200 volts, and 500 microamps to 
100 millamps. The model 555 can be con
verted to single channel simply by removing a 
jumper wire, thus permitting the second 
channel to operate as an expanded scale for 
improved resolution, or for visual storage and 
display of set points. 

CIRCLE 144 ON FREE INFORMATION CARD 

Multipie (DIP switch selectable) readout 
provides 32 possible outputs on the 50-bar 
LED display. Displays include: negative full 
scale, positive full scale, suppressed zero for 
transducer interface, and zero center. Differ
ent displays may be shown on each channel 
of a dual channel if desired. Readout modes 
are also selectable and include 45 or 160-
millisecond update, standard meter, or 
single/dual setpoint control. 

The model 555 is priced at $199.00. -
Triplett Corp., One Triplett Drive, Bluffton, 
OH 45817. 

TRANSCEIVER, model TS-4305, is an all 
solid-state SSB, CW, and AM transceiver, 
with FM optional. It is designed to cover the 
160-10 meter amateur bands, including the 
new WARC bands, and also incorporates a · 
150kHz-30 MHz general-coverage receiver 
that has an exceptionally wide dynamic 
range. 

Other features include dual digital VFO's, 
eight memories, memory scan, program-



New! ••• the 25" Heathkit 
Television Computer System 
Introducing the new 
GR-3000 ... the first 
information center, 
telephone, terminal, 
video bulletin board, 
modem and micro
computer interface ... 
all part of the most 
future-thinking color 
television available 
for tomorrow, today. 

The GR-3000 Television Computer internal components to be ready 
System is the only receiver de- for more advanced data retrieval, 
signed to bring you all the unlimited telephonic networking, and other 
information plus entertainment in growing life-service technologies. 
this spectacular new era of multi- But even now, with standard chassis, 
source televiewing. miiiiiiis~\i GR-3000 is television 
An exclusive new .e as you've never seen 

it before. Why? 
microprocessor- A multi-level screen 
based "teleplex" display delivers your 
receiver. choice of 4 test pat-
The GR-3000 is an terns, super-steady Monitor 
expandable kit with Mode, and the Message Center 
plug-in capacity for eight micro- with 16 combinational text and 
processor controlled modules. The backdrop colors. The broadcast 
basic modules are here now. In screen offers direct audio and vid-
coming months, you can add new eo i/o, an ultra-clear picture with 

channel, t ime and date overlay. 
Six screens of 'help' hints make 

the system user-friendly. 
Infrared telemetry Remote 

Control. This 56-key pad 
can access almost every 

programmable feature 
under microcommand, in
cluding all adjustments for 
picture correction. And the 

imagination-stretching Learn 
Mode function, for infinitely 
versatile sequenced oper-

ation. Type in personal 
messages on your GR-3000 
and the real-time calendar 
clock displays them when-

ever you want. 

Battery back-up preserves 
important data. And an 
Exclusion Password will 

protect preset picture 
fidelity parameters. 

More to come. 
New modules are arriving 

soon, to bring you further 
into the teleconsumer age: 

Directory Dialer and 
Modem Interface. 

GR-3000 will become a 
two-way speaker phone 

with memory, auto-dial 
and modem capabilities. 

Serial Interface will 
instantly access outside 

computer services and infor
mation, plus provide RS-232/C 
interface with any compatible 
computer in the world, 
and work as a 
superb color 
graphics terminal. 
The Programmer 
will add greater 
memory for 
programming TV 
functions and control 
protocol for remote computing. 

View a GR-3000 today at your 
nearby Heathkit Electronic Center, 
or act now and call toll-free 
800-253-0570 for Visa or Master
Card orders. 

r-G;,-;;elnlo;;;;ti;;infh"e--1 

•
FREE 
HEATHKIT CATALOG I 
Mall to: 1 
Heath Company, 
Dept. 020·022 I 
Benton Harbor, Ml 49022 1 

I Name ___________________ 1 
Add ress -----------------1 
City I 
State Zip I 

L-----------:.1 
GX-390 

• ••• not 1ust a tv 
=====:::::;~=---:..:=:..::::...=::=::;:~--===..,._~...:;.....:::.:~H:..::ea th kit® 

Heath 

Simulated reception CIRCLE 18 ON FREE INFORMATION CARD 
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SAMS TM 

BOOKS 

GRAB HOLD OF 1983 TECHNOLOGY 
WITH A SAMS BOOK! 
Learn about digital basics, working with fiber optics, 
generating electronic music, building intrusion alarms, 
managing home energy with your microcomputer, and more! 
Find out how YOU can do them all with these Sams Books : 

HOWARD W. SAMS CRASH COURSE IN DIGITAL 
TECHNOLOGY is our newest Sams Crash Course! It quickly 
provides you with digital circuit fundamentals, including 
state-of-the-art components, ICs, techniques, methods, and 
developments. No prior knowledge of digitals is necessary! 
No. 21845, $20.95 

BUILDING AND INSTALLING ELECTRONIC INTRUSION 
ALARMS (3rd Edition) helps you build your own protection 
against robbery, burglary, and eavesdropping in your home 
or car. Also covers personnel identification and verification, 
as well as detection of concealed weapons! No. 21954, $10.95 
FIBER OPTICS COMMUNICATIONS, EXPERIMENTS & 
PROJECTS clearly explains light-beam communication 
fundamentals , introduces you to the simple electronic 
devices used , and lets you participate in transmitting and 
receiving both voice and music by means of a light beam 
travel ling along a slender glass fiber! No. 21834, $15.95 

ELECTRONIC MUSIC CIRCUITS shows you how to build a 
custom electronic music synthesizer, outlines numerous other 
designs, and then shows you how to modify them to achieve 
particular responses . Many of the circuits can be used for 
special effects with guitars and other musical instruments. 
No. 21833 , $16.95 

COMPUTER-ASSISTED HOME ENERGY MANAGEMENT helps 
you create a working energy-monitor for your home, using 
your microcomputer coupled to inexpensive temperature 
sensors and other easily built system hardware. Includes 
all details, necessary programs, documentation, and more. 
No. 21817 , $15.95 

To order your Sams Books, call 800-428-3696 or 
317-298-5566 and reference AD256. 

HOWARD W. SAMS & CO., INC. 
4300 West 62nd Street • P.O. Box 7092 ·Indianapolis, IN 46206 
Offer good in USA only and expires 7/3 1/83 . Prices subject to change without notice . 
In Canada, contact Lenbrook Industries, Ltd., Scarborough , Ontario. 

CIRCLE 89 ON FREE INFORMATION CARD 

mabie band scan, fluorescent-tube digital 
display, and all-mode squelch. There is also 
VOX, a speech processor, IF shift, notch fil-

CIRCLE 145 ON FREE INFORMATION CARD 

ter, and a NARROW-WIDE filter-selector switch 
for use with various optional filters. 

The suggested retail price of the model 
TS-430S is $899 .95. - Trio-Kenwood 
Communications, Inc., 1111 West Walnut 
Street, Compton, CA 90220. 

SURGE PROTECTORS. the Transi- Traps, 
are the first devices available in the electron
ics market that are designed with an "isolated 
ground" that keeps damaging arc-energy off 
the chassis of communications equipment 
and routes it directly to ground. 

CIRCLE 146 ON FREE INFORMATION CARD 

The Transi- Trap protector features a 
replaceable Arc-Plug cartridge that uses a 
special gas-filled ceramic tube that safely 
bypasses surges to ground and will fire 
thousands of times before requiring replace
ment. The Transi- Trap is connected in line 
between the receiver or transceiver and 
amplifier, or between the amplifier and the 
antenna. Configurations are available to 
accommodate UHF-type and N-type con
ductors, 200-watt and 2-kilowatt outputs, and 
in super low-loss models (0.1 dB at 500 MHz) 
for use through VHF and UHF. 

The Transi- Trap units range in price from 
$19.95 to $44.95. - Alpha Delta Com
munications, PO Box 571 , Centerville, OH 
45459. 

EXPANDER, model MH89 Plus 3, is a bus 
expander for Heath/Zenith model H89/Z90 
computers. This accessory exactly doubles 

CIRCLE 147 ON FREE INFORMATION CARD 



A bench full of dragons 
and no relief? 

Send in old reliable Keithley 179A. It could help you save the game. Get the high
performance accuracy you need today, and field-installable IEEE-488 compatibility you'll 
need soon. Our oversize LED is easier to read. And non-sinusoidal waveforms won't throw 
you a curve with our TRMS. Here's your workhorse Portable/Bench DMM at a price that 
won't strike out your budget. Keithley DMMs and Thermometers. The Dragon Slayers. 

I<EITHLEY 
Write Tom Hayden for your free, frameable 9 x 12" dragon poster. Keithley Instruments, Inc., 28775 Aurora Road, Cleveland, Ohio 44139. 
Phone 216-248- 0400. Telex: 98-5469. 

CIRCLE 22 ON FREE INFORMATION CARD 

179A Features 
• Five full functions 
• 1011V sensitivity 
• 20A capability 
• 0.04% DCV accuracy 
• HI-LOO 
• Field-installable 

battery pack 
• Field-installable 

IEEE-488 Interface 
• $379 

Price U.S.A. only. 
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the 1/0 expansion capabilities of those 
machines, while keeping them ali-in-one. The 
model MH89 Plus 3 replaces the right-hand 
accessory area with a 6-slot mother board, 
creating 3 additional slots. That provides am
ple room for the many accessory and periph
eral cards offered for those machines, with
out the need of external boxes or cables. 

The design of the model MH89 Plus 3 al
lows it to be installed in minutes, without 
soldering or cutting traces. In use, it is invis
ible to the user and requires no programming 
or system modification. The added slots 
occupy previously unused port addresses. 
Devices to be run off those slots should have 
their software configured for the new port 
number. 

The model MH89 Plus 3 keeps all acces
sory boards on the right side of the machine. 
It does not interefere with the left side 
memory-expansion area. All accessory cards 
remain vertical for best cooling. 

The model MH89 Plus 3 is priced at 
$150.00 plus a $5 shipping charge, comes 
with full documentation, and has a one-year 
warranty (CA reside(lts add 6% tax) .- Mako 
Data Products, 1441-#B N. Red Gum, An
aheim, CA 92806. 

band scan, and dual 24-hour quartz clocks 
with a timer that can be programmed to turn 
the radio on and off on a pre-selected sched
ule. Additional features include a built-in 
lithium-battery memory back-up (estimated 

CIRCLE 118 ON FREE INFORMATION CARD 

5-year life) , fluorescent-tube digital display, 3 
built-in IF filters with switch, manual UP/DOWN 

band scan, squelch, " S" meter , noise
blanker, and RF step attenuator. It operates 
on 100/120/220/240 VAC, or may be op
erated on 13.8 VDC using an optional DCK-1 
cable kit. 

The model R-2000 has a suggested retail 
price of $599.95. - Trio-Kenwood Com
munications, Inc., 1111 West Walnut 
Street, Compton, CA 90220. 

RECEIVER, model R-2000, is an all-mode 
communications receiver that covers 
150kHz-30M Hz in 30 bands. Designed to fill 
the needs of the short-wave listener as well 
as the radio amateur, this new radio is cap
able of receiving signals on AM, USB, LSB, 
CW, and FM. 

DMM, model 80268, is an eight-function 
handheld model that features true RMS AC 
capabilities while retaining all of the perfor
mance and versatility features of the earlier 
models in the 80268 series. Like those oth
ers, the model 80268 has an easy-to-read 
front panel; a heavy-duty 600-volt dual-fuse 
system on the current input to protect against 
high-energy inputs; non-skid rubber feet and 
a locking tilt bail, which keep the instrument 

CIRCLE 119 ON FREE INFORMATION CARD 

firmly in place; two-year parts and labor war
ranty, and a one-year calibration cycle. An 
audible continuity checker is also built in . 

The model R-2000 has digital VFO's, 1 0 
memories that store frequency, band, and 
mode data, memory scan, programmable 

The model 80268 is priced at $219.00. 
John Fluke Mfg . Co., Inc., PO Box 
C9090,Everett, WA 98206. R-E 

NO ONE ELSE HAS LOWER SCOPE PRICES! 
BmJI1IJ1/!JI 
2 Probes 
Included 

With Each 
Scope! 

TOLL FREE: 
(800} •~·oiJ•:Jtv~;;,:, 

DIRECT 
FACTORY 

CONSUMER 
REBATE 

CERTIFICATE 
INCLUDED! 

DUAL TIME BASE! BKP1535 !tP~:r.a~11r.11rlnll!t· BKP1530 SPECIFICATIONS: 

CALIBRATED DELAYED SWEEP! • 35MHz response; usable beyond 50 MHz • 2 
mV/cm vertical sensitivity • Signal delay line for 
accurate view of high frequency pulse leading edge 
• Alternate trigger capability • Automatic or 
manual selection of CHOP ANO ALTERNATE dual
trace display • Variable hold-off for accurate pulse 
train display • Video sync separators standard • 
Built-in triggering filters • POA CRT with P3t 
phosphor • tO:t / ref/direct probes included • 
Differential input capability 

• Delayed sweep operation for sweep expansion up 
to 1 OOOV • 5 mV division sensitivity selectable 2 
mV to 20MHz • Variable hold-off pulse train 
display • Single-sweep for nonrepetitive wave
forms • Built-in triggering filters • Video sync 
separator standard • CHOP or ALTERNATE dis
play • Differential input capability • 11.7 nS rise 
time for short duration pulses • Mernate trigger 
capability • Frontpanelx-yoperation • tO:t/ref
erence/direct probes included 

• 100MHz BKP1590, 70MHz BKP1570 
. • 1 mV/divison sensitivity 
• 500 J.l. VI division cascade sensitivity 
• Four-input operation provides trigger view 

on 4 separate inputs 
• Alternate time base operation 
• 20 MHz bandwidth limiter CH1 & CH2 

100 MHz 
8 TRACE - 4 CHANNEL 

BPBKP1590 List Price: $1995.00 

$1449.00 
(Shipping Weight tB lbs.) 

SAVE $546.0011 

• Lighted function pushbuttons employing 
electronic switching with non-volatile 
RAM memory 

• 8 x 1 0 em internal graticule CRT 
• Video sync separator standard 
• Dual intensify controls 
• Voltage and current probe calibrators 

(BKP1590 only) 
35 MHz 30 MHz 

70 MHz DUAL TRACE - TRIGGERED . DUAL TRACE - DELAYED SWEEP 
8 TRACE- 4 CHANNEL ROBKP1535 List Price $950.00 ROBKP1530 List Price: $875.00 

BPBKP1570 List Price: $1395.00 $ 695_00 $ 625_00 
$995.00 (Shipping Weight 20 lbs.) (Shipping Weight 20 lbs.) 

SA ~~Eipping$weigOOhttstbsl SAVE $430.0011 SAVE $301.00!! 
•• 4 .0011 INCLUDING REBATE INCLUDING REBATE 

PRIORITY ONE ELECTRONICS 9161 DEERING AVE. • CHATSWORTH, CA 91311 
ORDER TOLL FREE (800) 423-5922- CA, AK, HI CALL (213) 709-5111 RETAIL STORES: (Chatsworth:) (213)709-5464 (lnine:) (714) 668-1411 
Terms. U.S. VISA, MC, BAC, Check, Money Order, U.S. Funds Only. CA residents add 6Y2'Yo Sales Tax. MINIMUM PREPAID ORDER$15.00.1nclude MINIMUM SHIPPING & HANDLING of$3.00 forthefirst31bs. plus40¢ for each 
a~d1t10ednal pound .. Orders over 50 lbs. sent ~re1ghtcollect. Just1n ca~e. please 1nclude your phone number. Pnces subject to change w1thout notice. We will do our best to maintain prices through May, t983. Credit Card orders will be 
c arg appropnate freight If you haven t received your W1nter 83 Engmeenng Select1on gwde. send for your copy today! Sale prices for prepaid orders only. 
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Hundreds of time .. and 
money-saving ideas for 

hobbyists, experimenters 
and technicians! 

Select 5 fact-filled volumes 
for only $2 95 (total value up to $98.75) 

IV<_ ... :;:::::,~ 
111<1lr~~yi(«>'T' 

mm 
MASTEl 

IC · 
COOIIOOI 

1300 '-· 1211 
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1199 
List $18.95 List $18.95 (paper) List $14.95 

List $14.95 

7 very good reasons to try 
Electronics Book Club 

Blue Ridge Summit, P A 17214 

• Reduced Member Prices. Save 20% to 75% on books sure 
to increase your know-how 
• Satisfaction Guaranteed. All books returnable within 10 
days without obligation 
• Club News Bulletins. All about current selections-mains, 
alternates, ·extras-plus bonus offers. Comes 13 times 11 year 
with dozens of up-to-the-minute titles you can pick from 
• "Automatic Order." Do nothing, and the Main selection 
will be shipped automatically! But .. . if you want an Alter
nate Selection- or no books at all- we'll follow the instruc
tions you give on the reply form provided with every News 
Bulletin 
• Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 
• Bopus Specials. Take advantage of sales, events, and 
added-value promotions 
• Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute information 

·-------------------, I ~ ~~~!~~~~ .. ~P~~l~loo I 
I I 1 Please accept my membership in Electronics Book Club and 1 

send the 5 volumes circled below, billing me $2.95 plus 
I shipping and handling charges. If not satisfied, I may return 
I the books within ten days without obligation and have my 

I membership cancelled. I agree to purchase 4 or more books 
at reduced Club prices (plus shipping/handling) during the 

I next 12 months, and may resign any time thereafter. 

I 338 973 11o8 1120 1128 116o 1183 1199 
1 1211 1233 1245 1276 1211 1288 13oo 

I 1306 1332 1346 1383 1393 1406 1435 1436 
1451 1465 1474 1476 1486 1506 1536 I Name . Phone _ _ _ 

1 Address 

I City ----------------

1 
I 

State Zip __ 
Valid for new tnembers only. (Orders outside U.S. or Canada must be prepaid in 
International Money Orders in U.S. dollars. Canada must remit in U.S. dollars.) 

L This order subject to acceptance by Electronics Book Club. RE-583 I 

--------------------CIRCLE 25 ON FREE INFORMATION CARD 
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COMPUT R CORNER 

MANY PEOPLE PURCHASE THEIR FIRST 

microcomputer system as a complete 
package that includes the computer, 
video display , printer, and software. 
There are those, however, who 'o/ill want 
to buy the components separately. In do
ing so, they can put together a system 
tailored to their specific requirements. 

Last month, we discussed the options 
available when purchasing a printer for 
your computer system. This month, we 
will explore data terminal~. 

A terminal consists of two main parts: 
the keyboard and the display screen. The 
terminal accepts data from the user (via 
the keyboard) and sends it to the computer 
where it is processed. The terminal then 
gives the processed data ba~k to the user 
(via the display screen). Besides the CRT 
screen and keyboard, the terminal in
cludes a built-in controller and com
munications port(s). 

What to look for 
Let's first look at a few design factors 

that should be considered when you shop 
for a terminal. Many studies have been 
conducted to explore possible health 
hazards connected to using inferior or 
impbrperly-situated CRT screens. Eye
strain, neck-muscle stress, and headaches 
have all been traced to improperly used or 
poorly designed computer workstations. 
Terminals that have been designed to 
eliminate those strain factors are termed 
''ergonomic,'' and the right terminal can 
help you avoid such problems. 

One feature you may want to consider 
is a detatchable keyboard- it gives you 
much more flexibility. If your terminal is 
made up of two section~ (keyboard and 
display screen), then is it easier to place 
them where they will be more comfort
able to use. For instance, if you need a lot 
of tabletop space when you are using your 
computer, you can put the display on a 
shelf above the table. (That's something 
you can't do if the keyboard is attatched to 
it- unless you have very long arms.) If 
you need still more space to lay out plans, 
papers, or what have you , then you can 
even put the keyboard in your lap. If you 
do decide on a detachable keyboard, I'd 
advise getting one with a coiled cord-it 
keeps things neater. 

A further note on keyboards: If you will 

*Managing Editor, Interface Age magazine 

Selecting a terminal 
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FIG. 1 

be entering large amounts of numeric 
data, then a keyboard with a separate 
number-entry keypad will be almost a 
necessity . Entering numerical data on a 
standard keyboard can be very time con
suming, frustrating, and inefficient. 

Displays 
There are some things that you' II want 

to look for-or should I say that there are 
some things that you'll want to avoid. 
First, you want the display to be stable. A 
display that flickers or jitters excessively 
can be an annoyance, a distraction, and 
fatiguing as well. You will also want to 
make sure that the size of the characters is 
adequate for legibility. If the screen is too 
small, the letters will be cramped together 
and eyestrain will occur. A 12-inch 
screen displaying a standard format of 
I ,920 characters (24 lines of 80 charact
ers) is often considered a good size both 
for legibility and for its ability to display a 
reasonable amount of information on the 
screen at one tiine . Also, since a line on 
8Y2 x 11 paper is generally about 66 
characters long, the 80-column display 
can give you a good idea of what your 
final output will look like. 

The size of the screen is not the only 
factor that determines the size of the 
characters. For example some terminals 
display fewer-but-larger characters than 
others- say, 40 per line instead of the 
more-or-less standard 80. Although you 
want the size of the characters to be rea
sonably large, you don 't want them to be 

too large- it limits the usefulness of the 
terminal for many serious applications 
(such as word processing). 

Another feature to consider in examin
ing the terminal is variable brightness. A 
terminal should have a brightness control 
knob--much like the picture adjustments 
on a typical television-or some other 
means (such as software control) to allow 
you to set it for maximum readability. 

Some terminals do not include the abil
ity to highlight certain characters. High
lighting is accomplished by _putting 
characters in reverse video. Reverse 
video is simply what its name implies. If 
your terminal normally displays light 
characters on a dark background, then 
reverse video would show dark characters 
on a light background. The highlighting 
can be used to make certain characters 
stand out. For example, in a word
processing application, a block of text 
that you want to delete, move, or change 
can be shown in reverse video so that it 
stands out. 

Some terminals use blinking characters 
instead of highlighting for the same pur
pose. Others use half-intensity charact
ers. Still other terminals are capable of 
producing both reverse video and half
intensity characters (and may even in
clude blinking ones). 

While reverse video, etc . is normally 
controlled by the software that you're us
ing with your computer, some terminals 
are not capable of producing certain types 
of displays, even if the software calls for 
them. 

Scrolling is another feature that you 
should look for on a terminal. Some ter
minals allow you to scroll only line-by
line or only page-by-page. Others permit 
both line-by-line scrolling and page-by
page scrolling-a definate advantage. In 
many applications (but not all) scrolling, 
like reverse video, is controlled by the 
software. However, keep in mind that 
even ifthe software permits (or demands) 
scrolling, the terminal may not. 

There is one point we should mention 
before moving on. When you are buying 
software, you should check it carefully 
and compare it with other similar pack
ages to make sure that it takes advantage 
of the full range of features that you have 
on your own terminal. 

Other factors to keep in mind are 
graphics capabilities and upper/lower 



LEARN HOW MICROFROCESIORS WORK FOR $149.95. 
INTRODUCING 1HE MICRO-PROFESSOR. 

The Micro-Professor MPF-1 is a 
serious, hands-on teaching device used 
by colleges and universities, technical 
schools, corporate training programs, 
and individuals, worldwide. 
The heart ofthe MPF-1 is a Z-80 micro
processor. It is specifically designed 
aid you in learning the archite 
of the most popular 8-bit central 
processing unit on the market. In 
addition, with the MPF-1 you can do 
breadboarding and prototyping for both 
hardware and software applications. 
The Micro-Professor MPF-1 features 

• 2k bytes of RAM (expandable to 4k) 
• 2k bytes of ROM (expandable to 8k) 
• 36 key calculator-type keyboard 
• Tiny BASIC interpreter for help in 

learning assembly language 
• Built-in speaker 
• Cassette recorder interface for program 

storage 
• 24 input/output lines 
• 3.5 x 1.36 inch breadboard area 
• Two 40-pin busses for the standard CPU 

and optional CTC/PIO allows for full 
expansion to Z-80 architecture 
capabilities 

• AC power supply included 
• Three instruction manuals include 

source monitor listing plus 18 experi
ments in hardware and software 
and the Micro-Professor comes in an 
attractive book-style carrying case for a 
micro price of only $149.95 with a 90-day 
unconditional written warranty. 

Z-80 is a registered trademark of Zilog Inc. 

CIRCLE 84 ON FREE INFORMATION CARD 

User options include 
• Thermal Printer (PRT-MPF) $99.95 

20 column, alphanumeric, printer, in 
BASIC, with disassembler. 

• EPROM Programming Board 
(EPB-MPF) $169.95 For all5 

volt EPROMs (1 KB, 2KB, 4KB). 
Read, copy, list and 
verify capabilities. 
Speech Synthesizer 
Board (SSB-MPF) 
$139.95 A vocabulary 

of 1200 + words plus more in the future. 
If you're serious about learning (or 
teaching) how microprocessors work, 
now is the time to order the Micro
Professor. 
Individuals using the Micro-Professor 
MPF-1 outside of structured classroom 
situations should have at least a 

rudimentary knowledge of 
microcomputer technology. We will 
provide a list of appropriate literature 
to those who request it. 

To order call toll free : 800-538-1542 
In California call 408-773-8400 

r -----------· Outside of North Amenca ma1l to @J For further 1nformat1on or order Mult1tech lndustnal Corporation 

I In u s. and Canada mall to 977 Mm Shen E Road, 105 
Mult1tech Electromcs Inc Taipei, Taiwan, ROC 
195 West El Cammo Real Tel 02-769-1225 

Multitech Electronics Inc. sunnyvale, CA 94086 TWX 19162 MULTIIC, I 23756 MULTIIC 
Tel, 408-773-8400 
Tex, 176004 Oty. Amt. 

Name (Please Print) MPF-1 Micro-Professor $149.95 ---1 Address PRT-MPF Thermal Printer $99.95 __ _ 

City EPB-MPF EPROM Programming Board $169.95 __ _ 

I State Zip SSB-MPF Speech Synthesizer Board $139.95 __ _ 

Signature Shipping and Handling $4.95 4.95 ---
Check or money order enclosed D California residents add sales tax 

I Visa D Mastercharge D 

Card No.------Expires __ 

TOTAL 

I 
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case character capacities. If you plan to 
display charts, graphs , or other visual for
mats on your screen (like what is shown in 
Fig. I ontheMV/-JOOterminalfromCol
orgraphic Communications Corp. , Atlan
ta, GA), check the range of graphics 
capabilities available with the terminal. 
Some units may only be able to do block 
or straight-line graphics, but not curves. 
A few-usually inexpensive-terminals 
can display only upper-case letters . That 
won't be very useful for you if it is your 
plan to use the computer fo r word
processing applications. 

We should not end this discussion of 
di spl ays wi thout menti onin g color 
capability. Although many fee l that color 
displays are not necessary (and in most 
business applications they really aren ' t) , 
color can add emphasis when you need iL 
For example , they can be useful in any 
situation that requires the di splay of 
graphs, bar or pie charts, and the like . 

Dumb and intelligent terminals 
There are two types of terminals

dumb and intelligent (or smart). An in
te lli gent terminal can be custom
programmed by the user, while a dumb 
terminal cannot. For example, many in
tell igent terminals, when coupled with 
the appropriate software, use special
function keys that add rapid and in
stantaneous commands to the standard 
data-manipulation functions. For in-

Syntron Computer 
* 48K RAM * Runs Apple 

Hardware & Software 
5669. 95 

RANA Systems 
Apple Drives 

5435. 00 w/controller 
5385.00 w/o controller 

SUPER 3.5ampPOWER SUftlY 
for APPLE--. $ 95 .00 . 

Diskette Storage BOX 
5 ~in. ) 51 ~ Bin.> 51 

$2.5Dea. $10.90: *3.50 $15.00 

stance, if you often use a particular 
function-moving blocks of text around, 
for example-the terminal can be pro
grammed to accomplished that with one 
touch of a special-function key. A dumb 
terminal, on the other hand, may require 
many more steps or keystrokes-and 
much more time-to accomplish the 
same task. A dumb terminal, because it 
can do nothing more than act as a key
board and display screen is often referred 
to as a " glass teletype. " 

There are two other factors should be 
considered in selecting a terminal-the 
baud rate and the operational modes (half
duplex or full-duplex). 

The baud rate is the data-transmission 
rate. Most terminals have adjustable baud 
rates and you should be sure that the one 
you purchase also does-we'll explain 
why . Say, for example, that you are using 
your terminal to communicate over the 
phone lines (via a modem) with an in
formantion network or remote data base. 
Then you will have to send data at 300 
baud. However, if the terminal is hard
wired to an in-house computer or another 
terminal , then you can use a much faster 
rate-typically up to 9600 baud. (Divid
ing the baud rate by 10 closely approxi
mates the number of characters transmit
ted per second. For example, a baud rate 
of75 would transmit about 7.5 characters 
per second.) 

You may also want to be able to switch-
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with Apple interface!! EPROMS 

1-$425. 
1702 3 .95 2716 
2 708 3 .95 

select either half-duplex or full-duplex 
operation. Let's see what that means . In 
the half-duplex mode , any character that 
you type will be displayed on your screen 
at the same time that it is transmitted to 
the network or computer. In the full
duplex mode, however, the character you 
type is not displayed until the terminal 
receives an echo from the computer, data 
base, etc. Full-duplex manipulation will 
cause a bit of a time lag, although it's 
usually not serious . However, in a multi
user system, the process will sometimes 
slow things down considerably. 

The biggest advantage to the full
duplex mode is verification of correct 
data transmission to the CPU. If there is a 
malfunction in this passage of informa
tion , you will not know about it in the 
half-duplex mode, as the character you 
entered will still be displayed on the 
screen. Meanwhile , the CPU will be re
ceiving " garbage" (the commonly-used 
term for erroneous data), which you will 
not be aware of until you try to print out a 
document or otherwise extract some of 
the information. 

For applications requiring frequent 
simultaneous use of many terminals , you 
may want to use the half-duplex mode for 
the sake of speed. The terminal should 
include a switch that will allow you to use 
either half- or full-duplex modes , so 
you ' ll be able to use it for the greatest 
variety of applications. R-E 
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Now electronics technicians can get into VCR Servicing quickly and easily 

Learn P.rofessional VCR servicing 
at home or in your shop 

with exclusive videotaped 
demonstrations 

Today, there are more than 10 million 
VCRs in use, with people standing in 
line to have them serviced . You can 
bring this profitable business into your 
shop with NRI professional training in 
VCR servicing. This top-level training 
supports the industry's claim that 
the best technicians today are those 
who service VCRs . 

Integrated Three-Way 
Self-Teaching Program 
In one integrated program, NRI 

gives you a study guide, 9 instructional 
units, 2 hours of video training tapes 
accompanied by a 32-page workbook 
that pulls it all together. At home or in 
your shop, you'll cover all the basic 
concepts of video recording, mechani
cal and electronic systems analyses , 
and the latest troubleshooting tech
niques . Your workbook and instruction
al units also contain an abundance of 
diagrams , data, and supplementary 
material that makes them valuable addi
tions to your servicing library. 

The "How-To" Videotape 
Your NRI Action Videocassette uses 

every modem communications tech
nique to make learning fast and easy. 
You'll enjoy expert lectures and see 
animation and video graphics that make 
every point crystal-clear. You ' ll follow 
the camera eye into the heart of the 
VCR as step-by-step servicing tech
niques are shown . Both electronic and 
mechanical troubleshooting are covered 
... including everything from com
plete replacement and adjustment of the 
recording heads td diagnosing micro
processor control faults. 

Plus Training On All The 
New Video Systems 

Although your course concentrates 
on VCRs covering Beta, VHS, and 3!4" 
U-Matic commercial VCRs, NRI also 
brings you up to speed in other key 
areas. You'll get training in capacitance 
and optical video disc players, projec
tion TV , and video cameras. All are in
cluded to make you the complete video 
technician . There's even an optional 
final examination for NRI's VCR Pro
fessional Certificate . 

Covers Beta and VHS 
systems with actual 

.,.,..----~=~~- instruction on 

The Best Professional 
Training 

This exclusive self-study course has 
been developed by the professionals at 
NRI. NRI has trained more television 
technicians than any other electronics 
school! In fact, NRI has consistently 
led the way in developing troubleshoot
ing techniques for servicing virtually 
every piece of home entertainment 
equipment as it appears in the market
place. 

Satisfaction Guaranteed 
.. . 15-Day No-Risk 

Examination 

videotape. 

Professionals . Examine it for 15 full 
days, look over the lessons , sample the 
videotape. If you're not fully satisfied 
that this is the kind of training you and 
your people need to get into the profit
able VCR servicing business , return it 
for a prompt and full refund , including 
postage . Act now, and start adding new 
business to your business. 

Special Introductory Offer 
This complete VCR training course 

with two hour videotape is being 
offered for a limited time only, on 
orders received from this ad, at our low 
introductory price of $179.95. Save 
$20 by acting now! 
NRI Training For Professionals 

Send today !or the new ~~I Self- McGraw-Hill Continuing Education Center 
S!!,d~C~r~~~~ :=r~I!!_:: - _32! ~0~ ~m!.,W~n~,.,es ~16_ -

I YES f Get me started in profitable ~HI NRI Training For Professionals 
, VCR servicing. Rush me my McGraw-Hill Continuing 

NRI self-study course in VCR Servicing for r ~ Education Center 
Professionals. I understand I may return it for ~)l! fT:T 3939 Wisconsin Avenue 
a fuil refund within IS days if not completely 1· • ..-n 1'- Washington, DC 20016 
satisfied. • 
PLEASE SPECIFY TAPE FORMAT DESIRED 0 VHS 0 BETA 

Name (please print)'-----------------------
Company ________________________ _ 

Stree'---------------------------
City/State/Zip ________________________ _ 

Enclosed is my D check D money order for $179.95 (D.C. residents add 6% tax) Make check payable to NRI 

Charge to 0 VISA 0 MasterCard------------------
Interbank Number 

Card Number ___________ Expiration Date _________ _ 

Signature __________________ _ 

(required for credit card sales) 2600-053 
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.'\FfER I RETIRED. MY INTEREST IN ELEC

tronics grew tremendously. Partly be
cause of that, I joined the RSVP (Retired 
Senior Volunteer Program) and volun
teered to help high-school electronics stu
dents in their electronics laboratory 
courses. Recently, the students began to 
make their own printed-circuit boards for 
their projects, and the instructor decided 
that the boards should be tinned (solder 
plated). What the students would do was 
to load the board with solder and then sop 
it up with Snider Wick. There had to be a 
better way to tin a board than that! 

One improvement would have been to 
use some liquid rosin solder flux. Howev
er. that was not readily available, and an 
order would have taken months to fi ll. A 
solution was found, though-we made 
our own liquid flux. It's not very hard to 
do, and everything you need is shown in 
Fig. I. 

ROSIN 

E 

NEW IDEAS 
Liquid rosin flux 

saw the price she paid for it I decided 
against it. However, I did manage to get 
my hands on an empty fingernail-polish 
remover bottle. That bottle was perfect 
for what I wanted to use it because it came 
with a handy applicator brush. A little 
acetone was used to clean both the bottle 
and the brush. 

The next problem was to find the rosin. 
A violin-repair shop was the source for 
that. I mashed up a bit of the rosin-a 
piece about as big as the end of my 
finger-and coaxed it into the bottle that 
was half-filled with acetone. It was easy 
to tell how much rosin to put in- it dis
solves very quickly , but little chunks of 
rosin form at the bottom of the bottle. 
when you· ve reached the saturation 
point. Then. no more will dissolve . 

Now I had a little bottle of liquid rosin 
with its own applicator brush. It' s a great 
way to put rosin flux on printed-circuit 

APPLICATOR 
BRUSH 

1-------~~------FfG~ { 
I knew that the active ingredient in 

printed -circ uit -board c lea ners
acetone- dissolves rosin like crazy. So I 
went to raid my wife ' s acetone-based 
fingernai l-polish remover- but when I 

?~/?/{ 

boards. to prime connections. to tin 
stranded wires, and so on. You can prob
ably get by without it; but. believe me, 
liquid rosin can make many jobs a lot 
easier.- Roger F. Sheldon 

NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc
tion techniques, helpful hints. etc. 

All published entries, upon publica
t ion, will earn $25. In addition, Panavise 
will donate their model 333-The Rapid 
Assembly Circuit Board Holder, having a 
retail price of $39.95. It features an eight· 
position rotating adjustment, indexing at 
45-degree increments, and six positive 
lock positions in the vertical plane, giving 
you a full ten-inch height adjustment for 
comfortable working. (See photo below.) 

I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
repuplish my idea in collections or com
pilations of reprints of similar articles. I 
declare that the attached idea is my 
own original material and that its publi
cation does not violate any other copy
right. I also declare that this material 
had not been previously published. 

Title of Idea 

Signature 

Print Name Date 

Street 

City State 

Mail your idea along with th is coupon 
to : New Ideas Radio-Electronics, 

200 Park Ave. South, 
New York, NY 10003 

Zip 



NETRONICS NEW 16 BIT EXPLORER 88-PC ... $399.95 
LE 

LEARN U liT TECHNOLOGY IN EASY LOW-COST STEPS. This 2-boord sys!em leo!ures 
(1) on 0088 mother board with o 5-slot expansion bus that will accept any hardware designed 
for the IBM personal computer and (2} a 64K (expandable to 256K) memory board that also 
features on IBM compatible RS 232 communicat ions port . All circu its ore functionally equiva
lent to the IBM except for the cassette ROMS. This means that all programs written in basic 
designed to run in en IBM con be compiled to run in this system and that any disk-operating 
system that will run on an IBM will work directly in the EXPLORER 88-PC. The system monitor 
ROM included in the Starter's system features o user-friendly operating system that allows 
eosy program generation and debugging . The commands include display / modify memory .. 
display/ modify registers .. . input/ output data to 1/ 0 ports .. . block moves .. . single-step trace 
mode .. . go/ run with optional breakpoint and registe r reports ... cossette load/ save with file 
labels .. . plus o complete system test program that tests and reports condition of ROM. RAM. 
cosseHe interface, timer , OMA controller , interrupt controller , and the communications port. 
These test programs not only allow easy debugging of softwa re but they serve as hardware 
and software learning tools . 

The EXPLORER 88-PC STARTER'S KIT includes o mother board. memory/ 1/ 0 board. all com
ponents needed, sockets for IC's used , one 62-pin bus connector and complete assembly/ test 
instructions. All you need is a soldering iron . solder , a + 5 volt @ 3 amps & -5 & + I · 12 volt 
@.5 amp power supply . and a standard RS 232 terminal (Netronics has 2 low-cost ones to 
choose from) . 

DExplorer 88-PC Starter's Kit .. . $399.95 + 10.00 p&i (wired & tested , add 100.00). 
DExtra 62-pin connectors @ 4.25 eo. + 1.00 p&i . 
If you do not own a terminal you may went to consider using our IBM compatible keyboord 

{see photo) in conjunction with an IBM compatible colo r graphics board. This combination. 
although not necessary at the introductory level , may be desirable if you plan to expand the 
EXPLORER 88-PC to be fully IBM compatible. These items require additional power and are 
only available wired and tested as follows: 

CJ IBM compatible keyboard .. . $299.95 + 10.00 p&i 
D IBM compatible color board .. . $299.95 + lO.OO p&i 
OAdditional ROM required ... $35.00 

EXPLORER IS 
Learn com1111ting from lhe ground up. Slart with the 
Explorer/85 Level 'A' kil which includes an expand
able molher board. The Kit includes lhe 8085 CPU, 
2K Monitor program used to enter, test, run and save 
programs plus the parts lo allow you lo slart pro
gramming. Jusl add a power supply and lerminal or 
hex keyboard. 0 LEVEL A Terminal version or 
0 Hex Keypad version 
129.95 + 3.00 p&i. Add 
0 Level '8' 49.95 + 2.00 
+ two 100 pin connectors 
@4.85 ea. and have a pow
erlul S-100 compuler. Add 
o Level ·c· 39.95 + 2.00!-:-:-:--::---;:-:=-:-:-=-;.-;! 
p&l + five 100 pin conneclors le increase S-100 
slols lo 6. Add memory using lhe JAWS 16-64K S-100 
board or add 0 level 'D' 4K lo main board 49.95 
+ 2.00 p&i. 0 Levei'E' 5.95 + 1.50 p&i adds de
coding for BK ol2716 eproms. Need a power supply? 
Uselhe 0 5 amp AP-1al39.95 + 2.00 p&i. Selecl 

one of our low-cost terminals or use the Cl Hex key· 
pad w/display al 69.95 + 2.00 p&l. a Deluxe 
system cabinet 49.95 ... 
3.00 p&i. 0 Dplional lan 
16.50. Now add 0 Micro
soh BK basic & a powerlul 
0 Text editor/assembler 
in ROMS, just 99.95 ea. Add'--- --- --' 
0 8" hoppy 499.95 + 12.00 p&i. 0 Floppy con
Ironer board 199.95 + 2.00 p&i. 0 Floppy cabinets 
& power supply 69.95 + 3.00 p&i. 0 Two drive 
cable 29.95 + 1.50 p&i. Hard disk also available 
(see insert.) 

ORDER A SPECIAL-PRICE 
EXPLORER/IS PAK 

0 Beginner Pak (Save 526.00) - You gel level 
A (Terminal Version) with Monitor Source listing 
($25 value) AP-1 5-amp power supply. Intel 8085 
Users Manuai ... (Reg. $199.95) SPECIAL $169.95 
plus $4 p&i. 
0 Experimenter Pak (Save S53.40) · You get 
level A (Hex Keypad/Display Version) wilh Hex Key
pad/Display. Intel 8085 User Manual. level A Hex 
Monitor Source listing and AP-1 5-amp. power sup
ply ... (Reg. $2?9.95) SPECIAL $219.95 plus $6 p&i. 
0 Special Microsoft BASIC Pak (Save $103.) 
- You gel Levels A (Terminal Version). B.D. (4k RAM) 
E. 8k Microsoft in ROM. Inlet 8085 U•er Manuai.Level 
A Monilor Souree lisllng and AP·1 5-amp. power 
•upply ... (Reg. $439.70) SPECIAL $329.95 plus $7 
p&i. D Add a Rom-Version Text Editor/Assembler 
(Requires levels 8 and D or S100 Memory) .... 
$99 .. 95 plus $2 p&i. 

Starter I" Disk System - Includes level A, 8 
Hoppy disk controller. one CDC 8" disk-drive, two
drive cable, two S100 connectors; just add your own 
power supplies, cabinets and hardware ... O (Reg. 

. $1065.00) SPECIAL $999.95 plus $13 p&i ... O 32k 
Starter Syslem. $1045.95 plus $13 p&i. 0 48k 
Slarter Syslem. $1095.95 plus $13 p&i. a 64k 
Slarter Syslem. $1145.95 plus 513 p&i. 
0 Add 10 any ol above Explorer sleel cabinel. AP·1 
five amp. power supply. Level C with two S1DO con
nectors, disk drive cabinet and power supply, two 
sub·D connectors tor connecting your printer and 
lerminai...(Reg. $225 .. 95) SPECIAL $199.95 plus 
$13 p&i. 
0 Complete MK System. Wired & Tested .. 
$1650.00 plus $26 p&l. 

JAWS MEMORY BOARD. Fealures the INTEL 
8202 lor invisible refresh. Designed to be used wilh 
8080, 8085 and ZBO CPU's. Works in all well de
signed S-100 compulers, 10 day relund (or exchange 
wired unit for a Kit) on wired units. 
0 16K Ki1149.95' 0 16K wired 179.95' 
0 32K Ki1199.95' 0 32K wired 239.95' 
0 48K KH 249.95' 0 48K wired 299.95' 
a 64K Kil 299.95' 0 64K wired 359.95' 

• Add $2.00 p&i lo all above. 
4 DRIVE I" FLOPPY CONTROLLER BOARD 
0 Single densily (single or double sided) conlroller 
using the WD 1771. Includes lwo serial ports. Plugs 
inlo any S-1 00 compuler. 
IK 2716 EPROM IOARD. 0 addressable on 
BK page boundaries eomplele wilh sockels 69.95 
+ 2.00 p&i. 
S-100 ELECTRIC MOUTH. Give your compuler the 
power of speech. Uses National's OIGITALKER 
0 with 143 words 99.95 + 2.00 p&1. 0 second 
word set 39.95 + 1.00 p&i. Board accepls up to 
4 word sets or your own custom word rom chips. 

~~IBM COMP 

The EXPLORER 88-PC can be expanded at any pace you decide. Invest and learn at o pace 
that is comfortable for you. Netronics is dedicated to supplying the finest hardware and soft
ware to make this a meaningful learning experience. Hard disks , built-in modem board. 
eprom burner , print buffer system plus more will be available shortly. The following items 
ore available now: 

Deluxe heavy·duty steel cabinet that houses either two 5 11•" floppies or a 5 v. " hard disk 
with one floppy . This cabinet features a brush-finish front panel and a wood-grained sleeve 
that gives the unit o real professional look 

0 EXPLORER 88-PC Cobinet ... $199.95 + 18.00 p&i. 
A heavy-duty open frame power supply with fan that can be used in your own cabinet or 

installed into the Netronic cabinet is available as follows : 
D 10 amp power supply for system + 2 floppies ... $149.95 + 8.00 p&i. 
0 As above + extra powerfor 1 hard disk . .. $169.95 + 8.00 p&i. 
OIBM compatible disk controller board. Controls four 5 1/ • " floppy drives {w/2 drive cable) 
0 Available wired and tested only .. . $250.00 + 8.00 p&i . 
0 The monitors and BIOS source listings ore available on either disk or hard copy at $35.00. 

Please specify format and system required . 
0 INTEL8086/ 8088 user manual. .. $15.00 + 1.50 p&i. 
0 THE 8086 BOOK by RECTOR & ALEX ... $16.00 + 1.50 p&i . 
OSpeciol IB.M compatible system: with keyboard , color graphics board. floppy disk control

ler , 64K RAM . cabinet , standard power supply and a single 5 1/4' floppy drive .. $1899.95 + 
25.00 p& i. 

•18M PC is a registered trademark of IBM Corporation 

Use 90 preprogrammed words or generate your own 
words using phonems. Perfect for any project that 
needs speech or for speech development system. 
Connecls 10 any RS 232 serial or 8 bil parrallel nort 
or can be used in a stand alone mode. 0 Speak· 
easy (board only) 159.95 + 3.00 p&i. 0 Cabinel 
and power lransformer 25.00 + 2.00 p&i. 

lresh ... blinking block cursor ... 2k on-board RAM .. . 
ASCII encoded keyboard: 56 keys, 128 characlers .. . 
4k on-board RDM ... complele wilh power supply 
& cabinet. 

TRS 10 ELECTRIC MOUTH. Plugs inlolhe expan
sion slol on lhe TRS 80 models 1 or 3 (specify lype) 
0 wilh 143 word sol 119.95 + 3.00 p&i. Includes 
separale power supply, 0 seeond word sel 39.95 
+ 1.00 p&i, same specs as S-100 model. 
APPLE ELECTRIC MOUTH. Same as above ex
cepl lhis board plugs iolo any ol lhe Apple expan
sion slols 0 wilh 143 word sel 99.95 + 3.00 p&i. 
0 seeond word sel 39.95 + 1.00 p&i. Accepls 3 
word sets or custom word ROMs. 

FASTERM 64 0 199.95 
+ 3.00 p&i. Display lor
mal: 64 or 32 char/16 
lines ... 96 ASCII characlers 
(u/1 cast) ... & baud rales. 
150 10 19,200 ... 1ine oul
pul: RS 232-C or 20 ma 
loop ... video oulpul: 1V P/P 
... cursor modes: home 
& clear screen, erase to end of tine, erase cursor 
line, cursor up and down, auto carriage return/line 
feed at ends of line and auto scrolling ... reverse video 
... blinking cursor ... parity: off. even, or odd ... stop 
bils: 1, 1.5, 2 ... dala bils per charaeler: 5, 6, 7 or 8 ... 
printer output: prints all incoming data .. . 1k on-board 
RAM .. . 2k on-board RDM ... complele wilh power sup
ply, cabinel & 56-key ASCII encoded keyboard. 
0 Optional graphics mode: includes 34 Greek & 
malh plus 30 special graphic characlers: 19.95 
prepaid. 
0 FASTERM VIDEO BOARD: 99.95 + 3.00 p&i. 
SMARTERM 10 0 299.95 + 3.00 p&i. Display 
formal: specily eilher 80 by 24 or 40 by 16 ... 128 
ASCM characlers (u&l case) ... B baud rales: 110 lo 
19,200 .. .1ine oulpul: RS232/C or 20 ma currenl 
loop ... video outpul: 1V P/P ... edHing fealures: 
insert/delete tine, insert/delete character, for
ward/back tab .. .line or page transmit...page print 
function ... cursor positioning: up, down, right, lett, 
plus absolute cursor positioning with read back ... 
visual attributes: underline, blink, reverse video, haff 
inlen>ily & blank ... graphics: 12,000 pixel resolulion 
block plus line graphics ... on-screen parity indicator ... 
parily: off, even or odd...stop bils: 110 baud 2. all 
others 1...printer output...60 or 50 Hz vertical re-

0 SMARTERM VIDEO BOARD: 199.95 + 3.00 p&i 
a ZENITH VIDEO MONITOR (green phosphor): 149.95 
+ 6.00 p&i 0 RF MODULATOR (kit only): 8.95 + 
1.00 p&i 0 3-h. cable wilh DB 25 conneetors: 
14.95 + 2.00 p&l 

HARD DISK 
Add up 10 tour 6 ar 12 m~tabylo hard dllks lo your 
S-100 syslem. Aulomatlcalty Installs liSen lo any 
slandard CPM 2.2 BIDS. 0 6 mogobyles 2495.00 + 
15.00 p&i. 0 12 megabyles 2995.00 + 15.00 p&i. 
0 Disk tolesl your syslem compalibilily 5.00. 

sonwARE 
We are dislribulors for all Syslems Plus & Micro
pro software. Call lor prices. 0 CP/M 2.2 150.00. 
0 Microsoft disk basie 325.00. 0 Special Business 
Pac includes CP/M, BASIC, GL, AR, AP & Payroll. 
699.95 (save 625.00). 

CLIP AND MAIL ENTIRE AD 
*p&i stands for "postage & Insurance. " For 
Canadian orders , double this amount . 
CP/ M is a reg . trademark of Digital Research . 

TO ORDER Call Toll Free 

800-243-7428 
To order from Connecticut or for technical 
assistance call (203) 354-•375. Conn . 

residents add sales tax . 
0 VISA 0 MASTERCARD (Bonk No.--) 
Acct. No. _______ _ 

Exp . Dote -------
SEND ME THE ITEMS CHECK ED IN AD 

Signature ___________ --! 

Print Name-----------1 

Address--------------! 

CitY--------------: 
State _________ _ 

ZiP-----------

IR\ NETRONICS R&D LTD. 
333 Litchfield Road, 

New Milford, CT 06776 

CIRCLE 37 ON FREE INFORMATION CARD 

<D 
()) 
w 

55 



WIDE VARIABLE 
VOLTAGE RANGE 

0-ISOVAC 

In stock at your local distributor or call toll-free 

1 800 621-4627 [in Illinois 1-312-889-9087) 
for more information. 

MODEL 1653 $16.5 
Compact isolated variable 
ACSupply. 

~DYNASCAN 
~CORPORATION 

6460 West Cortland Street • Chicago, Illinois 60635 • 312/889-9087 
International Sales, 6460 W. Cortland St., Chicago, IL 60635 

• Canadian Sales, Atlas Electronics, Ontario 
South and Central American Sales, Empire Exporters, Plainview, NY 11803 

CIRCLE 42 ON FREE INFORMATION CARD 
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Human speech 
Before describing electronic speech

synthesis, it is first necessary to have an 
understanding of how human speech is 
generated. The voice-producing mech
anism in human beings consists es
sentially of two parts-the sound source 
and the vocal tract. The speech process 
starts with air being pushed out from the 
lungs. The resulting air stream stimulates 
the vocal cords, and causes sounds to be 
produced. Those are called voiced 
sounds, examples of which are vowels 
like " U" and" A." If the vocal cords are 
held open so they don't vibrate, the sound 
produced will be unvoiced, like the con
sonants "S" and "F." 

The basic sounds enter the vocal 
tract-made up of the mouth, nasal pas
sages. and other resonant cavities inside 
th~ head , throat, and chest- where they 
are shaped into speech. Changing the 
shape characteristics of the vocal tract 
produces different sounds. 

Speech-synthesis theory 
The voice of the talking clock is gener

ated electronically by a speech-synthesis 
I C. the Texas Instruments TMS5220. that 
simulates the human voice-producing 
organs described above. The speech
generation technique used is called linear 
predictive coding. 

speech from compressed data stored in ROM. 

Linear predictive coding, or LPC, uses 
a mathematical technique to model (sim
ulate) the functions of the human vocal 
tract. Coherent speech is produced by 
stringing together many short speech
elements. Linear predictive coding de
termines how each of those elements is 

FIG. 2- SPEECH DATA IS STORED in two IC's: IC7 contains "time-telling" messages; IC4 holds 
messages for alarm and other functions. 

generated. Each speech element is gener
ated by mathematical calculations, and a 
formula generates each new element, 
based on the previous ones plus some new 
data. Thus the term predictive coding
each new speech element is partially pre
dicted from the previous ones. 
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The synthesizer simulates the human 
voice source and the vocal tract. As 
shown in Fig. I, the voice is simulated by 
a sound generator, and the vocal tract is 
simulated by a digital filter. That digital 
filter is the mathematical model that per
forms the calculations to generate speech. 
Both the sound generator and the digital 
filter change their characteristics con
tinuously as speech is produced. 

There are two sound generators: a 
variable-frequency generator to simulate 
voiced sounds from the vocal cords, and a 
noise generator to simulate unvoiced 
noise-like speech sounds. 

The digital filter shapes the signals 
from the sound generator to produce 
small time-samples of speech. Its charac
teristics can be altered to produce differ
ent sounds. 

Each word produced by the synthesizer 
consists of many time-samples in se
quence. During voice generation, one of 
the sound sources is selected, and the 
values of its pitch and loudness set. The 
sound source is then fed to the digital 
filter. The parameters of the filter are then 
programmed to shape the sound source 
into the desired speech pattern. The filter 
generates each speech sample from a 
calculated sum of the previous I 0 sam
ples. That is done to minimize the amount 
of data required to generate each new 
sample, and is the main characteristic of 
linear predictive coding. 

The information that determines the 
characteristics of each sample is the digi
tal speech data. That data is a description 
of certain parameters of the original 
spoken words. It contains parameters to 
describe the voice frequency, strength, 
and the filter characteristics required to 
create the synthetic speech. During 
speech generation the required data is fed 
to the speech synthesizer to control its 
operation. 

A collection of speech data for a num
ber of words makes up a speech syn
thesizer's vocabulary. To generate a 
vocabulary for the speech synthesizer, 
the words are first spoken and recorded on 
a high-quality master tape. Each word 
from the tape is sampled and digitized at 
an 8-kHz rate, and the resulting data is 
then fed to a computer for analysis. That's 
done to compress the data so that a mini
mum of memory is needed to store it. 
Typically, the data will be compressed by 
a factor of I 00 or more. 

Computer programs analyze the data 
using a mathematical model of the human 
speech-producing ''mechanism.'' The 
computer extracts parameters from the 
data that describe the speech in terms of 
vocal-tract qualities. pitch. and energy 
level as a function of time. Once those 
values have been extracted, other compu
ter programs further analyze and com
press the data. That will produce speech 
data that can be used by the synthesizer 
for voice generation. 

The compressed speech-data is coded 

in a way that the voice synthesizer can 
read and use effectively, and is stored in a 
ROM (Read Only Memory). The voice 
synthesizer reads the data contained by 
the ROM, performs the mathematical cal
culations to simulate the vocal tract, and 
produces synthetic speech. 

Voice synthesizers 
The voice synthesizer IC used by the 

talking clock is manufactured by Texas 
Instruments. It's their TMS5220 voice
synthesis processor (VSP), and contains 
all the circuitry necessary to interface 
with a microprocessor and to generate 
speech. The VSP (refer to Fig. I) consists 
of three major sections: the speech syn
thesizer itself, the microprocessor in
terface, and the speech-memory in
terface. 

The speech-synthesizer section of the 
VSP uses the LPC method described ear
lier. 

The TMS5220 uses a digital filter to 
simulate the action of the human vocal 
tract. The filter takes highly compressed 
LPC speech data from the speech memory 
ROM and processes it. Its output consists 
of another form of digital data, which is 
no longer compressed. The data-now in 
an expanded format-is a direct digital 
representation of the original speech 
waveform and is fed to an 8-bit digital-to
analog (D/ A) converter, which outputs an 
analog voltage reproducing the original 
audio waveform. The voltage is then fil
tered to eliminate digitizing noise. and 
fed to an amplifier and speaker. 

As explained previously, the speech 
synthesizer needs compressed digital 
speech-data to generate speech. The 
TMS5220 was designed to accept speech 
data from one of two sources: from a 
dedicated speech memory, or directly 
from a microprocessor. The dedicated 
memory consists of specially designed 
ROM's. Texas Instruments has several 
voice ROM's, with different vocabula
ries, on the market. Industrial, avionics, 
military. and clock vocabularies are cur
rently available. The voice ROM's are 
memories either 32K bits or 128K bits in 
size, depending on the vocabulary size. 

The ROM used (a VM71003) has a 
capacity of 32K-bits (in a 16-pin package) 
and contains data for 34 words (a 128K 
ROM stores over 200 words). It contains 
words for all the numbers needed to an
nounce the time, as well as words for 
other clock-related phrases like' 'the time 
is." '"AM," "good morning," etc. 

In addition, the clock also uses other 
phrases, such as '"power fail" and "set 
the time.·' Those phrases are not stored in 
the clock-vocabulary ROM; they are 
stored in an EPROM (Erasable Pro
grammable ROM) that also stores the pro
gram that runs the clock. That speech data 
is read from the PROM by the micropro
cessor and fed to the VSP through its 
microprocessor interface. 

The voice ROM is connected to the 

voice synthesis processor through a 
memory-interface bus. That bus consists 
of four address lines and two control 
lines. The voice ROM is specially de
signed to work with the TMS5220 
through it. When the VSP reads data from 
the ROM. it first sends an address to the 
memory IC, and then begins reading the 
data one-bit-at-a-time in a serial fashion. 
It generates speech as the data is read. 
During speech generation the data rate is· 
approximately 1200 bits per second. 

continued on poge I 06 



ABOVE ALL ELSE, A GOOD AlARM SYSTEM 

should offer adequate protection at an 
affordable cost. The project we'll be pre
senting here meets both those criteria. 
First of all, it monitors all possible entry 
points (doors, hood, etc.); a motion de
tector can even be added if desired. A 
relatively simple, compact timing system 
provides for an approximate 13-second 
delay upon opening the door, allowing 
you plenty of time to enter the car and 
disarm the system before the alarm 
sounds; the alarm sounds instantly when 
the hood is opened. 

As far as cost goes, even if you use 
brand-new parts, you should be able to 
build the unit for about $25.00, excluding 
the siren. A good siren-one that's sure to 
be heard and noticed-should run you 
about another $20.00. If you compare 
that to some similar systems on the mar
ket the cost is quite reasonable, and you 
can reduce it a bit more if you have a 
reasonably well-stocked junkbox. 

About the circuit 
The schematic diagram for the circuit is 

shown in Fig. 1. Except for the siren, it 
requires 5 volts DC for operation. Since 

EDWARD W. LOXTERKAMP 

12 volts is available from the car battery , 
getting that voltage is no problem if a 
voltage regulator is used. That's taken 
care of by IC6, a 7805 5-volt regulator. If 
that IC is properly heat sinked-and be
cause of the power that the device must 
dissipate, it has to be-it can handle one 
amp. 

You can use a standard TO-220 heat 
sink, but a better solution is to take a piece 
of aluminum measuring Y~ x 1 x 1/4 

inches and bend it 90°. The result is a Jess 
expensive heat sink, but more important, 
one that takes up less space. And since 
we're trying to make the circuit as com
pact as possible, every little bit helps. 

Returning to IC6, its output will be 
5-volts DC as long as the input is main
tained above 7 volts. Capacitors C 1 and 
C2 are used to filter the IC's output, and 
for stability. Those capacitors are tanta
lum types and must not be substituted for. 
The regulator ' s output is used to power all 
the circuit except the siren. 

As for the siren, one side is connected 
directly to + 12 volts (the car battery). 

The other side is connected through Q2 , a 
TlP120 Darlington transistor , to ground. 
When 0.6 volt is applied to the base of 
Q2 , it conducts , turning on the siren. 
Now let's turn to the interesting part of the 
circuit-how we get the siren to turn on 
only when we want it to ... and when the 
thief does not. 

Hood alarm 
You' II want the alarm to turn on as 

soon as the hood is lifted in case someone 
tries to tinker with your engine or battery. 
That's why the hood sensor should trigger 
the alarm without any delay. 

The sensor in the hood, S I , is a 
normally-closed switch that is open when 
the hood is closed. When that switch is 
open, the base of Q 1 is pulled up causing 
pin 8 of IC 1-a to be pulled high. That IC is 
half of a 556, a dual negative-edge
triggered monostable timer. Opening the 
hood will release the switch , thus closing 
it. That. in turn , will cause Q 1 to conduct , 
and pull pin 8 low. That high-to-low tran
sition triggers the timer and pin 9, its 
output pin. goes high. When that hap
pens. Q2 conducts and the siren sounds. 
Once triggered , just closing the hood 
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affordable cost. 

again will not turn the siren off. Switch 
S2, the master arm/disarm switch must 
also be thrown. If it is not. the siren will 
sound for a period set by the values of R4 
and C3-about 52 seconds with the val
ues shown in the schematic- before it 
turns off and the system is rearmed. 
(Note , however , that component-to
component variances can cause the alarm 
on-time to vary greatly from your calcu
lated value. That on-time for this IC can 
be found from the formula: t = I . I RC.) 
Diodes D I and D2 are there simply to 
isolate the two timer-circuits from each 
other- D I keeps IC4-b from outputting 
into ICI -a while D2 keeps ICI -a from 
outputting into IC4-b. We'll discuss the 
other timer circuit in a moment. 

An LED. LED I , is connected to the 
reset pin (pin 4) of the timer and is off 
when the circuit is armed. When S2 is 
closed , the LED is forward biased and 
lie:hts. Since closin£ the switch disarms 
th~e system, if the LED is lit the system is 
disarmed. 

The circuitry for the other sensors diff
ers in that it does not turn the alarm on 
instantly. Let's look at it next. 

Door and hatchback sensors 
The basic difference between the hood

se nso r circuitry and the door- and 
hatchback-sensor circuitry is that the lat
ter features a time delay. That delay al
lows you time to enter the car and disarm 
the system before the alarm sounds . It 
also allows you time to leave the car after 
you ' ve armed the system. 

When a door (or the rear hatch) is op
ened. one of S3-S7 closes, pulling pin 17 
of IC2-a low , which in turn causes pin I 
of IC3 to go low. Intee:rated circuit IC2-a 
i s a qu;d Tri-State buffer /d river 
(74LS244). Normally, it passes an input 
signal to its output unchanged , but when 
the input to pin 19 is high the output 
becomes high impedance. Looking into 
pin 3 , it appears as if the device were not 
there at all. We'll see how that IC is used 
in this circuit a little later. 

Let's now look at IC3. a 74LS 123 dual 
one-shot that i-t is negative-edge trig
gered. When its pin 1 goes low , the de
vice is triggered. Once that happens . 
there are only two ways to turn the alarm 
off-wait for the system to shut off auto
matically, or reset the entire system. 

The length of the pulse output by IC3 is 
determined by the values of R9 and C5. 
When IC3 goes low . the signal passes 
through IC2-b (assuming that pin I is 
low) and triggers IC4-b. When that hap
pens. pin 9 goes high and the alarm 
sounds. Pin 9 will remain high. and the 
siren will continue to sound, for a period 
of time determined by the values of R 13 
and C6 . 

Pin I of IC2-b goes high. putting that 
device into its high-impedance state. 
shortly after IC3 triggers the alarm. What 
happens is that. in addition to being fed to 
pin I of IC3 , the signal from IC2-a is 
picked off and fed to another 556 , IC4-a. 
The values of C8 and R 11 are chosen so 
that the duration of that lCs output pulse 



PARTS LIST 

All resistors %-watt, 5%, unless otherwise 
specified 

R1, R3, R6, R7, R12, R14- 4700 ohms 
R2, RB-1000 ohms 
R4, R11 , R13-1 megohm 
R5-270 ohms 
R9-680 ohms 
R10- 10,000 ohms 
R15-330,000 ohms 
R16-560 ohms 

Capacitors 
C1-0 47 flF, 25 volts, tantalum (do not sub

stitute) 
C2- 0.1 flF. 25 volts, tantalum (do not sub

stitute) 
C3, C5, C6, C8, C10-47 flF, 25 volts, 

electrolytic, radial leads 
C4, C7, C9, C11-.01 fiF, 25 volts, ceramic 

disc 

Semiconductors 
IC1 , IC4- 556 dual timer 
IC2- 74LS244 octal Tri-State noninverting 

driver 
IC3-74LS 123 retriggerable monostable 

multivibrator 
IC5- 74LS04 hex inverter 
IC6-7804 5-volt regulator 
Q1 -2N3906 PNP transistor 
02- TIP 120 NPN Darlington pair 
01 , D2- 1N4148 switching diode 
LED1- red LED 
S1, S3-S7- SPST momentary pushbutton, 

normally closed 
S2, S9-SPST switch 
S8-SPST momentary pushbutton, nor

mally open 
810-SRST keyswitch, normally open 

Miscellaneous: PC board, heat sink (see 
text) , IC sockets, Molex connectors, 
wire, solder, etc. 

is slightly longer than the pulse output by 
IC3 . The pin-5 output of IC4-a is then fed 
to IC5 , one section of a 74LS04 hex in
verter, and then to pin I of IC2-b. Thus , 
when the output from IC4-a cuts off, the 
signal at pin I of IC2-b goes from low to 
high. The purpose of all of that is to 
prevent any spurious or acc ide nta l 
triggering of the alarm . 

Yhat t~kes care of the operation of the 
entry-delay circuit. but not the exit delay. 
Lets go back to IC2-a again . When that 
device is in the high-impedance mode , it 
effectively disarms the sensors so they 
have no effect on the alarm. The trick is to 
disarm those sensors only long enough to 
allow you to get out of the car. Once that 
is done, the sensors should be rearmed so 
the circuit can fulfi ll its intended purpose. 

That function is handled by IC 1-b. Us
ing S8 to bring pin 6 of that monostable 
timer (half of a 556) low triggers the de
vice. Its timing cycle is determined by 
Rl 5 and C IO. The timer's pin-5 output is 
applied to pin I of IC2-a , causing it to go 
into the high-impedance state and cutting 
the sensors off from the rest of the circuit. 
When that is done the sensors will not be 
able to turn on the alarm until the pulse 

,..----------3-3/4 I NCHES---------.1 

FIG. 2-HERE'S A FOIL PATTERN you can use if you wish to build the project on a PC board. Note, 
however, that almost any construction technique can be used. 

• 
TO 
SIREN 

~ 

• 
TO 
sa 

~sT~ 
... ...., ................. _ ..... ~.~~~~____,}';~ 

* INDICATES TACK-SOLDERED JUMPER 
~ 

TO 
S3-S7 

FIG. 3-PARTS-PLACEMENT DIAGRAM. Note that the foil-side jumpers are shown by dashed lines. 

from the 556 goes low again. When that 
happens IC2-a returns to normal and the 
system is rearmed. 

You can, if you wish , also set the alarm 
to sound instantly when any door or the 
rear hatch is opened. All that needs to be 
done is to throw S9. That switches R8 , a 
1000-ohm resistor, in parallel with R9 . 
decreasing the entry delay-time to a few 
milliseconds. The net effect is an in
stantly triggered alarm. 

Switch S I 0 is mounted outside the car 
so that you can disarm the system before 
entering when the system is in its instant 
alarm mode . That switch should be a key
type and/or mounted in a concealed loca
tion. If you don't want to include the 
instant-alarm-mode feature, the circuitry 
associated with it- S9, S 10. and R8-
can be e liminated w ithout otherwise 
affecting performance. Another alterna
tive would be to eliminate only S I 0 and to 
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COMPLETED CAR ALARM. Note that this oto 
components not used in the version described in the article. 

adjust the value of R8 to give an entry 
delay just long enough for you to enter the 
car and disarm the alarm. 

Building and installing the system 
Building the alarm shouldn ' t take more 

than an hour or two. There is very little 
that is critical about the circuit , and just 
about any construction technique can be 
used . If you wish to use a printed-c ircuit 
board , a foil pattern is shown in Fig. 2; the 
parts placement diagram is shown in Fig . 

SOME USEFUL MODIFICATIONS 

While this car alarm system will do an 
excellent job of protecting your car, there 
is no reason for you to limit its design or 
applications to those discussed in this 
article. 

There are many modifications you can 
make to the system to make it perform 
better in your car. Or, somewhere other 
than in your car (your house, for ex
ample). We'lllook at just a few of the many 
possible changes that you might care to 
make. 

First off, for those of you who enjoy 
experimenting with microprocessors, why 
not replace S2 (the master ARM/ DISARM 

switch) with a "combination-lock" circuit 
that would require the entry of a number of 
digits in the correct sequence before the 
alarm could be disarmed? For added 
protection-whether or not you install a 
combination-lock circuit-you might want 
to consider tying the ARM/DISARM switch to 
the car's ignition switch. That would elimi
nate the possibility of a thief finding your 

switch and disarming the system easily. 
The sensors form another area of the 

alarm system that can be modified. 
Motion detectors-which would detect 
jacking or towing movements-can easily 
be added, as can sound sensors, which 
would " listen" for break-ins. Perhaps 
more reliable and effective, though , would 
be ultrasonic proximity-sensors. 

A third area of modifications can affect 
what the alarm does once a break-in 
occurs. 

Besides just sending out an audible 
alarm, why not also ground the vehicle 's 
ignition coil so that it cannot be started? If 
that 's not exotic enough for you, how 
about a radio-transmitted silent alarm? 

To sum things up, you can see that the 
alarm system described here can serve 
as the basis of a larger, more complex 
system. There's really no limit to what 
features you can add. We encourage you 
to experiment, and we'd like to hear what 
you come up with. 

3. Note that several jumpers are required 
if you use the foil pattern shown . Some of 
the jumpers mount on the component side 
of the board , but most of them mount on 
the foil side ; the foil-side jumpers are 
indicated by a dashed line in Fig . 3 . 

Installing the system , particularly the 
sensors. in the car is a little more difficult. 
The type of car determines how easy it is. 
One of the biggest problems we had was 
grounding the trigger inputs . When we 
ran the sensor lines through the doors and 
fire wall. insulation was pierced , causing 
continuous triggering. Care not to ground 
the sensor lines must be taken when run
ning them. A simple check with an ohm
meter before connecting the lines to the 
system will save a lot of headaches . 

It is very helpful to run all the lines 
(sensor, power, alarm , etc.) from the cir
cuit to a female Molex connector (any 
type of multiple-connection connector 
will do) . All the connections made in the 
car can be run to a male Molex connector. 
That simplifies hooking the system up, 
and helps prevent getting wires crossed. 

There you have it-a simple , low-cost 
and effective, car alarm you can build and 
install yourself. (You can also modify it 
yourself-see box copy to the left.) Now 
there · s no reason for you not to put your 
mind at ease by protecting your car and 
be longings. R-E 



Music 
Synthesizer 

The design of music synthesizers has been greatly simplified by 
new LSI /C's. We will discuss some of those /C's as well as the basics of synthesizer design. 

WHILE HOME VIDEO, PERSONAL COMPUT

ers and digital recording have recently 
been dominating the electronic-news 
scene, there has been a quiet revolution 
going on in the area of electronic music 
synthesizers. What started out as an in
significant field-with research being 
conducted mainly in university music 
studios-has become a multi-million dol
lar business. In fact, business has been so 
good for the designers of electronic music 
equipment that some enterprising compa
nies have even designed and produced 
large scale integration (LSI) devices dedi
cated solely to making music . 

This article will review some of the 
common modules found in an electronic 
music synthesizer. In addition, we'll 
show sample circuits that illustrate the use 
of the new integrated circuits mentioned 
above. 

Early music synthesizers 
The early days of electronic music 

were characterized by expensive equip
ment that had very inaccurate and un
stable performance . The inaccuracy was 
caused by two things . First. until quite 
recently the musicians who used the 
equipment and the engineers who de
signed it were literally in two separate 
camps . The engineers knew very little 
about music and the musicians knew even 
less about engineering. Communication 
between the two groups was difficult. 
Engineers had to guess about what 
parameters were important to the musi
cians, and equipment design was based 
on those guesses. Often their assumptions 
were unrealistic. As a result, musicians 
had to make the most of the available 
equipment, but often found their styles or 
techniques cramped by it. 

Most of the early composers of syn
thesized music came from academic 
backgrounds. Much of their early music 
was atonal-it didn't depend upon accu
rate reproduction of the ordinary scale. 
Instead, the composers were interested in 
the "texture" or ''mood" of the music. 
To the untrained listener such music 
seems to lack continuity and to be com
posed of unconnected sonic events. Since 
that style of music didn't depend upon 
accurately-tuned oscillators or twelve
tone oriented keyboards, few advances 
were made in the design of reliable equip
ment. 

However, that all changed because 
sometime in the early 1970's, pop music 
found the synthesizer and claimed it as its 
own. Pop music-being intrinsically ton
al and melodic-demanded better equip
ment. The pop musicians needed fairly 
inexpensive instruments that would stay 
in tune, and that would work the same 
way from one night to the next. It also 
became important for the instruments to 
be inexpensive. That's because , instead 
of institutions, it was individuals who 
wanted to purchase the synthesizers. 

Because of that new interest in syn
thesizers for popular music, the 1970's 
saw lots of activity in the area of design. 
Tube~ and transistors were discarded in 
favor of the new linear integrated circuits 
that were starting to reach the consumer at 
reasonable prices . And, as research pro
gressed, musicians started to learn more 
about synthesizer technology and de
manded new and better instruments. 
Likewise , the engineers, because of that 
new interaction, learned more about mus
ic and were able to make design decisions 
based upon real needs . 

The situation remained like that until 

THOMAS HENRY 

quite recently . Professional-quality in
struments were available, but their prices 
still placed them out of the reach of ex
perimenters, home recordists, and hob
byists. However, the new LSI integrated 
circuits not only bring the price down to 
an experimenter's level, but also make 
construction of high-quality synthesizers 
relatively easy. 

Music synthesizer fundamentals 
Every sound can be described by three 

parameters. Those are frequency, ampli
tude, and harmonic content. Musicians 
have roughly synonymous terms: pitch, 
vv/wne. and timbre. However, it is impor
tant to realize that pitch, volume, and 
timbre are really the psychological per
ception of frequency, amplitude, and 
harmonic content. For example a 3-Hz 
signal obviously has frequency, but does 
it have pitch? It hasn't, because it lies 
below the audio range. Also, amplitude 
affects the ear's perception of pitch. A 
1-kHz tone played quietly has a different 
pitch than the same tone played at a high 
volume. 

Any basic synthesizer can control the 
three parameters. For instance, frequency 
is controlled by using a voltage
controlled oscillator (VCO). Amplitude 
is varied via a voltage-controlled ampli
fier (VCA), and harmonic content is 
altered by the voltage-controlled filter 
(VCF). 

Voltage-controlled oscillators 
There is no doubt that the VCO is the 

most critical module in a synthesizer. It is 
very important that the VCO-which 
controls the frequency of the synthesiz
er's output-be extremely stable and 
accurate, for the human ear is very sensi-
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tive to frequency changes. Even non
musicians can detect detunings of, say, 
10 cents (I cent = II 100 of a semi tone, or 
about a 0.06% change). Compare that to 
the ear's sensitivity (or insensitivity) to 
amplitude changes-! dB is generally 
taken as the smallest change that the ear 
can detect, and that corresponds to a 
change of about 12%. 

Stability implies a number of things. 
First of all, the control-voltage input 
should follow some pre-assigned scale 
very accurately. Generally, a scale of 
one-volt-per-octave is used. Stability also 
implies low temperature-drift. That is an 
especially tricky problem, because to get 
a !-volt-per-octave scale, an exponential 
converter is used. Most of those convert
ers use the exponential relationship of a 
transistor's base-emitter voltage to its 
collector current. However, as is well 
known, transistors are temperature sensi
tive. But, clever designers over the years 
have come up with a number of 
temperature-compensating schemes that 
work quite well in practice. The only 
drawback to such schemes is that they 
increase the parts count of a VCO and add 
to its complexity. 

Reliable operation requires careful 
thought not only at the design level but 
also at the construction level. Printed
circuit boards must be carefully designed 
to minimize stray capacitances, tuning 
capacitors must have good temperature
coefficients, and so on. 

There are other properties, besides 
stability, that a VCO should have. It 
should have a very wide output-range
say 10Hz to 10kHz, minimum. Also, a 
variety of waveforms (such as sine, 
triangle, square, and so on) should be 
available. A linear control-voltage input 
should be available for frequency
modulation effects (such as vibrato). 

Just several years ago a VCO in
corporating all of those features would 
have been quite expensive and may have 
used a dozen IC's. However, there are 
now several manufacturers offering LSI 
integrated circuits dedicated to the VCO 
function. The SSM 2030 made by Solid 
State Micro Technology is one. Another 
is the Curtis CEM3340. 

Figure I shows just how easy it is to 
build a VCO using one of the new IC's (in 
that circuit we use the CEM3340). Let's 
first look at the inputs available. The ex
ponential input, which is the one most 
commonly used, automatically does the 
exponential conversion for a one-volt
per-octave response (which can be 
trimmed very accurately by sCALE TRIM 

resistor, R5). 
A linear input is also provided for 

auxilliary control. It is used primarily for 
frequency-modulation effects such as 
vibrato. Also there are both hard-sync and 
soft-sync inputs available; they allow 
multiple oscillators to be phase locked. A 
non-linear feedback voltage is provided 
at pin 7 to correct high-frequency errors 

(which grow as the VCO is pushed toward 
its upper frequency-limit). 

There are three output waveforms 
available: a trianglewave, a ramp wave
form, and a pulse train. That pulse train 
can be modulated from 0% to I 00% by 
applying a 0-5-volt control voltage to pin 
5, the PULSE-WIDTH MODULATION input. 
All outputs are buffered, eliminating the 
need for several op-amps. 

The converter is fully temperature 
compensated for both first and second 
order effects. That not only makes the 
designer's task easier but also reduces 
cost by eliminating the need for the usual 
thermistor required in VCO designs. 

As you can see from this example, the 
design of a VCO is considerably sim
plified by use of the CEM3340 or other 
such LSI device. The VCO is now es
sentially a single-IC circuit. That simplic
ity makes synthesizers using multiple 
VCO's practical both in terms of con
struction and expense. 

Voltage-controlled filters 
The voltage-controlled filter or VCF is 

used to alter the harmonic content of the 
signal from the VCO and is the next logic
al block in a synthesizer. A control 
voltage-using the same exponential 
scale as the VCO-varies the cutoff fre
quency of the filter. Because both the 
VCO and VCF use the same control
voltage scale, they can be made to track 
one another. That allows for an un
distorted waveshape or harmonic struc
ture over the entire frequency range. 

Generally an organ-type keyboard pro
vides the control voltage to both the VCF 
and the VCO. 

Voltage-controlled filters come in 
many varieties and are classified accord
ing to the basic type. The low-pass type 
has been very popular in the past. That is 
because most non-electronic instruments 
use some sort of low-pass filter mech
anism. (For example, a trumpet or trom
bone player may use a "mute," which is 
nothing more than a low-pass filter.) 

Other types of filters have been used as 
well. Bandpass filters have been quite 
popular. They are characterized by the 
familiar "wah-wah" sound created when 
their center frequency is varied. Voltage
controlled high-pass filters are less com
mon, probably since their effect in a syn
thesizer system is less dramatic than 
either the low-pass or bandpass types. 
Finally the all-pass filter is becoming 
common for creating artificial Doppler
shift effects and phasing- or flanging-type 
effects. 

Early VCF designs used a large number 
of components. For example, a four
pole, low-pass design (almost the indus
try standard in filters for music) required 
anywhere from one- to two-dozen transis
tors. Two transistors were needed for 
each pole (for a total of eight); several 
more were required for input and output 
conditioning and still a few more were 
needed for the exponential converter. 
Even though transistors are relatively in
expensive, that type of discrete design 
can hardly be justified since the circuit 
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Voltage-controlled amplifiers 
The voltage-controlled amplifier, or 

VCA, is the next synthesizer block that 
we will discuss. It is used to impose an 
amplitude envelope upon the audio signal 
created by the VCO. 

Early VCA 's were composed of many 
discrete components , usually transistors 
configured as differential pairs. The 
differential-pair amplifier provides a 
fixed gain for a fixed control-current. If 
you change the control current , the gain 
changes as well. 

One major trouble with the differential
pair amplifier is that input signals have to 
be restricted to I 0 m V or less to avoid the 
non-linear region of the amplifier. In
tolerable distortion will occur if the signal 
rises above that level. Obviously the I 0-
volt peak-to-peak audio signal from a typ
ical VCO has to be attenuated before 
reaching that type of VCA, and then 
boosted after it. That is why the signal-to
noise ratio of the early synthesizers was 
rather poor. 

FIG. 2-1\101\IE"'F TRnNTERI\IA[ amp1lf iersof the SSM2040.are short-circuit proof, so none of the 
non-power-supply pins should contact the posit ive supply, the negative supply, or ground. 

Although the noise figure of that sort of 
VCA was adequate for live performance , 
the noise level became apparent when it 
came to recorded music. Pop musicians, 
who were starting to do a lot of recording, 
demanded something better. That 
'·something better" was the Gilbert pre
distortion input. The differential-pair 
ampl ifier actually has an exponential re
sponse. The Gilbert input stage pre
distorts the audio signal in a logarithmic 
fashion. The logarithm of the input is then 
sent to the VCA where the exponential 

board layout becomes qui te extensive. 
The modern approach to VCF design is 

illustrated in Fig. 2. One IC, the SSM 
2040, does all of the filtering and voltage 
control, while a single op-amp provides 
output buffering. As shown, the IC has 
been configured as a four pole low-pass 
filter. However by rearranging the com
ponents it is just as easy to create band
pass, high-pass, and all-pass types. 

The VCF is internally compensated for 
second-order tern peratu re effects. 
However, because it is not compensated 
for first -order effects, it is necessary to 
use a thermistor in the circuit. The ther
mistor (TH I ) cance ls the first -order 
effects and makes the VCF very stable. 

Most synthesizer VCO's have a 10-volt 
peak-to-peak output. However, because 
the SSM 2040 requ ires an input of !-volt 
peak-to-peak, input to it must be attenu
ated by a factor of ten. That is the purpose 
of R 15. The output of the VCF is ampli
fied by a factor of ten by the LF35 1. 

Part of the output from that amplifier is 
fed back to the input (via Rl7 and Rl 3) 
for regeneration. That peaks the response 
slightly at the fi lter's critical frequency, 
causing a more pronounced "wah " 
effect. Some of the newer VCF IC's (such 
as the Curtis CEM3320) include an on
chip gai n cell that allows for voltage
contro lled regeneration. 
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FIG. 4-TIMING DIAGRAM for some of the more commom envelope generators. Each waveform 
requires a trigger signal, gate signal, or both. 

response " unwarps" the effects of the 
Gilbert stage. That results in what appears 
to be a linear amplifier and makes possi
ble £! marked increase in the signal-to
noise ratio. 

New IC's dedicated to the VCA func
tion now incorporate the Gilbert input
stage. A number of companies make 
VCA chips now , and that is probably the 
result of an interest in VCA's for not only 
music but for other areas as well. 
Computer-controlled mixers in recording 
studios , telephone technology , radio
broadcasting equipment , and audio
frequency devices for use in other areas 
are all in need of good voltage-controlled 
amplifiers. 

The most common VCA chips are the 
CA3280 by RCA, the LM 13600 by 
National Semiconductor, the SSM 2000, 

20 I 0, and 2020 by Solid State Micro 
Technology, and the CEM3330 made by 
Curtis Electro music. Some of those inte
grated circuits incorporate converters to 
give the VCA an exponential control
voltage input. 

Figure 3 shows an example of a VCA 
configured around the Curtis CEM3330. 
In its simplest form, the VCA has an 
audio input, a control-voltage input, and 
an audio output. 

The control-voltage input used in Fig. 
3 is pin 7 , the linear input. Pin 6, which is 
shown grounded, is an exponential 
control-voltage input. However, most 
ADSR's (Attack, Decay, Sustain, 
Release-modules that are usually used 
to control the VCA) have an exponential 
output. Therefore, pin 6 is almost never 
used. 

Envelope generators 
The last major building block of an 

electronic music synthesizer is the en
velope generator. Its purpose is to let you 
control the envelope of the synthesizer's 
output. The envelope is one of the charac
teristics that distinguishes the sound of 
the organ from that of the violin. The 
violin has a slow attack-time and its 
volume builds up to a steady state over a 
long time-period. The organ, on the other 
hand, has a very fast attack time-the 
sound is at full volume (almost at) the 
instant a key is struck and held. An en
velope generator should allow the user to 
create either effect in addition to count
less others. 

In general, the envelope generator pro
vides a non-periodic waveform that is 
used to modulate the amplitude of the 
audio signal (by means of the VCA). 
There are three basic types of envelope 
generators: AD (Attack-Decay), AR 
(Attack-Release), and the ADSR men
tioned earlier. 

The AD generator provides an attack
decay envelope (Fig. 4-a). It is usually 
fired by a trigger pulse like that shown in 
Fig. 4-d. The output of the generator is a 
control voltage with adjustable attack and 
decay times. It is most often used for 
percussive-type sounds. 

The AR envelope-generator provides 
an envelope like that shown in Fig. 4-b. It 
is fired by the presence of a gate signal 
like the one shown in Fig. 4-e. The gener
ator ' s control-voltage output rises to a 
steady state and holds that state until the 
gate signal vanishes. The output control
signal then goes into the release portion of 
the curve. Because the AR generator is 
easy to design and build it has been pop
ular in inexpensive commercial syn
thesizers. 

continued on page 104 
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FOR DIGITAL C IRCUITS AND COMPUTERS TO 

communicate with the real (analog) world, 
digital-to-analog converts are neces
sa;y. Those conv'erters, commonly avail
able as single IC's, allow data and in
formation to be transferred from one 
world to the other. 

Digital-to-analog converters (DAC's) 
produce an analog output th-at is pro
portional to the product of two inputs. 
One of those inputs is an n-bit digital 
word. The other input is either a reference 
current or a reference voltage. If that in
put is a reference current, then the output 
of the DAC can be expressed mathemati
cally by: 

lo = !REF X ( ~ ) (1) 

where A is the n-bit digital word . If the 
input is, instead, a reference voltage, then 
the DAC's output can be expressed by: 

Eo = EREF x ( ~ ) (2) 

With only a little imagination we can 
make the DAC perform any number of 
functions in which equations I and 2 play 
a part. The most obvious function , and 
that for which the DAC was invented, is 
to create a DC voltage or current level 
proportional to the binary number applied 
to the digital inputs. We could, for ex
ample, connect those digital inputs to a 
computer's output port. The DAC's an
alog output then will be proportional to 

the digital value output from the compu
ter. It will be in the form that we (in this 
analog word) will recognize , and it can be 
displayed on an oscilloscope or strip
chart recorder. 

Figure I shows a typical 8-bit current
output multiplying DAC , the DAC-08 
(Precision Monolithics, Inc . , 1500 Space 
Park Dr. , Santa Clara, CA 95050). Being 
a current-output device , the operation of 
the DAC-08 is described by equation I. 
The device will produce an output current 
of (2 rnA) x (A/256), where A is the 
digital word applied to the digital inputs. 
Amplifier IC2 converts the current output 
of the DAC-08 to a voltage output. The 
amplifier output E is given by the expres
sion I0 x R3 , so with the component 
values shown E will range from 0 to 5 
volts. 

Operational amplifier IC3 is con
figured as a lowpass filter , and is op
tional . The output of a DAC is a step 
waveform, with each step being equal to 
the DAC's LSB (Least Significant Bit) 
voltage. The values shown in Fig. I will 
produce a gain of 2, so the output will be 
I 0 volts for a 5-volt input. The cut-off 
frequency will be I 000 Hz, but circuit 
values can be changed to accommodate 
other frequencies. 

Waveform generator 
A DAC can be used to generate a saw

tooth output waveform by connecting its 
digital inputs to the output terminals of an 
ordinary binary counter circuit (see Fig. 
2). A 7-bit CMOS 4024 counter can be 
used with an 8-bit DAC if the clock ter
minal is used as the LSB input. 

D/A Converter 
Applications 

A fascinating device, there 's more to the digital-to-analog 
converter than meets the eye. Here's a closer look at the 
device and its applications. 
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current-output multiplying device. 

to generate a 
sawtooth waveform by connecting its input ter
minals to the outputs of a binary counter. 

Let ' s see what happens. When the 
counter output is 00000000, the DAC 
output is zero . As the counter output in
crements , the DAC output is rising , until 
the counter reaches its maximum count 
(i.e. llllllll). At that point the DAC 
output is at its maximum . On the next 
clock pulse the counter will overrange , 
and reset to 00000000, so the DAC output 
drops back to zero . The output waveform 
that results is a sawtooth. 

By using an up-down counter , we can 

can be 
generated using a DAC. The block diagram of an 
appropriate circuit is shown here. 

generate a positive-going (as was done 
above) or negative-going sawtooth. The 
latter requires that we count down from 
the counter's maximum, rather than up 
from zero. 

A triangular waveform can also be 
generated using an up-down counter. If 
we count up from 00000000 to llllllll , 
and then reverse the order and count back 
down to 00000000 (instead of merely 
resetting the counter) , the output wave
form will be a triangle function . 

We actually can generate almost any 
function or waveform that we desire if a 
circuit such as the one shown in Fig . 3 is 
used. The bit pattern corresponding to the 
points on the desired curve are stored in 
sequential addresses in a ROM . Those bit 
patterns will be applied sequentially to the 
digital inputs of the DAC , and cause the 
instantaneous value of the output voltage 
to change accordingly. 

The clock causes the counter to sweep 
through the waveform by incrementing 
the counter outputs from 00000000 to 

configured as shown. 

I Ill I Ill . The frequency of the gener
ated waveform is controlled by varying 
the clock speed. That type of circuit, in
cidentally , is used in electronic music
generation. 

Digitally controlled attenuator 
Equations I and 2 show that a multiply

ing DAC produces an output proportional 
to two different factors; i.e . an analog 
reference and a digital word . Figure 4 
shows how to connect the DAC-08 to 
acco[\1modate a bipolar reference such as 
an AC signal. Current IREF is equal to 
EREF/RREF• and should be 2 rnA under 
normal operating conditions. Further
more, EREF must be greater than the peak 
AC value of the input signal E1N · 

The compensation capacitor, Cc, be
tween the - V supply and pin 16 affects 
the frequency response of the DAC. The 
RC time constant, RREF x Cc, de
termines the maximum slew rate of the 
DAC-08. With component values of 
I 000 ohms and 15 pF, the slew rate will 
be 4 mAIJLS . 

That same circuit can be used for on-off 
keying of a reference signal. That is done 
by tying all of the digital inputs together 
to form a single keying terminal. When 
the keying terminal is low, the AC output 
is cut off, but when it is brought high the 
AC reference is passed to the output at its 
full amplitude. 

Op-amp offset control 
A DAC can be used to control the out

put offset of an operational amplifier by 
using a circuit such as the one shown in 
Fig. 5. The output voltage can be ex
pressed by: 

Eo= -EINRF + ( -AEREF x RF) 
RIN 256 R1 

We can, therefore, digitally control the 
output offset by varying the digital word 
A applied to the DAC. For current-output 
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FIG. 5- TRIS CIRCUIT SHOWS how a DAC can be used to control the output offset of an operational 
amplifier. 

DAC's eliminate R I. 

Automatic zeroing circuits 
Many circuits have an offset that must 

be nulled before proper operation is possi
ble. Medical, scientific, and industrial in
struments, for example, use transducers 
to acquire data and convert it to an elec
trical signal. Unfortunately, almost all 
transducers .have a certain offset voltage. 
That is, they will produce an output volt
age even when whatever it is they're sup
posed to measure (blood pressure, vibra
tion, etc.) is not present. Consider arterial 
blood-pressure transducers used in 
medical electronics. Those instruments 
use Wheatstone-bridge transducers to 

R3 

RESET 

sense the blood pressure. Theoretically, 
the output should be zero when the trans
ducer is open to atmosphere. But trans
ducer imperfections and hydrostatic pres
sure in the lines to the patient creates an 
offset in the amplifier output that must be 
nulled. Figure 6 shows a representative 
auto-zero circuit that will automatically 
null a circuit at the push of a button. 

When power is first applied, the 
power-on reset circuit will reset the DAC 
to I/Yl'll'I/YIJ/Y. When the transducer is op
ened to the atmosphere, a voltage will 
appear at the output (E0 ). That voltage 
represents the sum of all of the offsets in 
the circuit preceding that stage . When the 
zero button is pressed, one-shot I fires a 

R2 

>-----~~--------------~Eo 

NAND 
GATE 

R4 

COMPARATOR 

1----------o CLOCK INPUT 

FIG. 6-A OAC CAN BE USEFUL in a circuit designed to null out any offsets in sensitive measuring 
equipment. Such a circuit is shown here. 

ONE-S HOT 1 __ll...._ ______ _ 

ONE-SHOT2~ 
TIME-

TIME 

b 
FIG. 7- TIMING DIAGRAMS for the one-shots 
used in Fig. 6 are shown in a; the resulting out
put, E0 , is shown in b. 

brief pulse that ensures that the counter 
and DAC are reset to zero, while also 
triggering one-shot 2. (The timing di
agrams are shown in Fig. 7). The time 
period of one-shot 2 is very long relative 
to the time period of one-shot ! (and 
might actually approach one second or 
more). When the output of one-shot 2 is 
high. clock pulses are gated into the coun
ter causing the counter and DAC to incre
ment. The comparator will have a high 
output as long as E0 is not zero. Voltage 
E, the DAC output, will rise in ramp-like 
fashion as the DAC digital inputs incre
ment (see Fig. 7). It is summed with input 
voltage - E1N at the inverting input of the 
op-amp (that op-amp should-b!'! a low- or 
unity-gain device), so the output voltage, 
E0 . will drop. When E0 hilS dropped to 
zero, the output of the comparator drops 
low. shutting off the flow of clock pulses 
to the counter. The digital inputs of the 
DAC. therefore, remain at the last count 
that occurred before the comparator out
put dropped low. Unless the transducer 
offset changes, the output voltage E0 will 
represent only the true value of the signal, 
less any offset. 

Making use of a multiplyi':lg DAC 
What is a multiplying DAC? All 

DAC's are multiplying circuits (see equa
tions I and 2): they produce an output that 
is the product of an analog reference and a 
digital word applied to the digital inputs. 
But in manufacturers' catalogues we note 
that only some DAC's are referred to as 
" multiplying" devices . The reason for 
that is that a multiplying DAC is com
monly defined as a DAC that operates 
from an external analog reference, while 
one that operates only from its own in
ternal reference is a non-multiplying 
DAC. 

A little cleverness counts for a lot in 
using a multiplying DAC. You can, for 
example. design c ircuits that perform 
arithmetic operations and produce an an-
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OACl 

in a circuit that finds the analog sum of, or differ
ence between, two digital words. 

alog output. You can also calibrate se\er
al DAC's to a single reference. thereby 
increasing the overall accuracy of your 
measurements. 

Let"s look at an example of an arithme
tic application of the multiplying DAC. 
one in which it is used in a circuit that 
produces the analog sum or difference 
between two digital words. That requires 
two DAC's and an operational amplifier 
as shown in Fig. 8. Apply one digital 
word to each DAC. Their respective out
puts are fed to the input(s) of the op
erational amplifier. (If the sum of the two 
is required. then connect both DAC out
puts to the same op-amp input. But if the 
differe nc e is required . connect the 
subtrahend-the number you wish to 
subtract-DAC output to the inverting 
input. and the minuend-the number 
from which it is subtracted-DAC output 
to the non inverting input.) The gain· of the 
op-amp allows us to set the scaling factor 
(if needed). so that the op-amp output 
correctly represents the sum or difference 
between the two words. 

Figures 9 and I 0 show two more ways 
that DAC's can be used. Figure 9 shows a 
four-quadrant 8-bit by 8-bit digital multi 
plier based on the DAC-08. Two of the 
devices. ICI and IC2. are connected 
together to make an extended range cir
cuit. while IC3 is used to supply the an
alog reference for ICI and IC2 . Since the 
digital word applied to IC3 sets the analog 
reference-current applied to the other two 
DAC's. which are multiplying DAC's. 
the output w ill be proportional to the 
product of word A and word B . 

Figure I 0 shows a pair of DAC-08 de
vices connected into a ratiometric AID 
converter c ircuit. That is the same basic 
c ircuit that is used in many AID convert
ers (i .e . successive approximation or bin
ary ramp types). but with two DAC's 
instead of one. The resulting output word 
is proportional to the ratio of the two input 
voltages. Yx and Vy. 

Ratiometric measurements are often 
performed by scientific. medical. and in
dustria l instrume nts because thev are 
often more re liable than actual ~alue 
measurements. It seems that factors that 
create drift problems often affect two or 
more parameters. so they wi ll cancel out 
if ratios are used . Take. for example 
transducer measurements (as previously 
discussed). If the transducer's excitation 

made by scientific, medical, and industrial instruments for greater accuracy. 

potential drifts. the resultant output
voltage change will be seen bv the fo llow
ing a~11plifie~s as a valid change in the 
signal. 

The circuitry has no way of knowing 
which changes are data and which are not. 
But we can ~often cancel that form of drift 
bv usin g ratiometric measurements. If we 
apply the excitation potential to one in
put , and the signal potential to the other, 
then the output potential will be the rat io 
of the two inputs. If the excitation drifts, 
then both the excitation potential and the 
signal potential will change by an equal 
amount. The result is that no output 
changes occur in the ratiometric signal. 
But if the signal changes are valid, then 
the excitation potential will remain con
stant as the signal potential changes. The 
result will be a change in the output of the 
ratiometric c ircuit. The output from a 
ratiometric circuit is called a "normal
ized· ' output. R-E 

( 
·"The meaning of"lif"e 1 Just a second ... " 



PASSIVE 
ANTENNA 
TUNER 

FOR VLF-LF 
One way to improve the performance of VLF-LF antennas is through the use of a passive antenna 
tuner. Here 's the theory, and some ideas on how to use it. 

Part 4 PREVIOUS ARTICLES IN 

th1 s sen es have pre
sented some details of short active an
tennas for frequencies covering the range 
from I 0 kH z to 30 MHz . Passive antenna
tuners for random-length wires are an
other approach to the problem of good 
signal reception. Commercial models are 
available, but they are usually designed 
for the medium- and shortwave bands 
above 150kHz; only one system claims to 
be effecti ve all the way down to I 0 kHz. 

Since the greatest reception problems 
are encountered at low frequencies, let us 
di scuss the design of selective antenna 
tuners covering the range of I 0 kHz to 
500kHz. 

Antenna lead-in 
It is interesti ng to consider the idea of 

luc~ting the ante~na tuner at the rece iver. 
with the antenna wire connec ted by a 
length of coax ial cable to the receiver and 
tun~r as illustrated in Fig. I . One problem 

R.W. BURHANS 

at low frequencies is that the shunt cable
capacitance, C,, in parallel with the an
tenna capacitance, c ... reduces the sen
sitivity by the factor: C)( C.,+ C, + C,). 
By choosing a length of relatively high 
impedance , low-capacitance cable , it is 
possible to design a tuner that takes into 
account the cable capacitance as part of 
the tuner network , and that can operate 

the ·antenna and tuner. 

with up to 50 feet (about 15 meters) of 
cable separating the antenna wire from 
the receiver and tuner. That antenna will 
he less effective than an active-antenna 
preamplifier system for the same length 
of antenna wire. but there will be fewer 
problems of intermodulation distortion 
because of the high select ivity, and no 
active preamplifier is involved. The 
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TABLE 1 

Frequency range 
(kHz) 

10-16 
15-27 
23-38 
37-67 
67-120 

119-210 
208-380 
380-630 

Inductance 
(mH) 

150 
68 
33 
10 
3 
1 
0.3 
0.1 

advantage of having the antenna tuner 
located at the receiver is obvious. The 
coaxial lead-in helps reduce local-noise 
pickup since the antenna wire can be lo
cated away from power lines , home ap
pliances, and other noise sources. 

Design considerations 
To design such a tuner system we must 

first measure or estimate the total mini
mum capacitance , including the antenna, 
cable. and minimum tuning capacitance. 
A relatively-high-value tuning capacitor 
is required , having a value several times 
greater than the total minimum capaci
tance. We chose a 3-gang variable capaci
tor. each section having a range of about 
12 to 440 pF , like those found in older
style AM radios (commonly referred to as 
360-pF units). They are still available 
new at rather high prices, but similar de
vices can often be found at surplus
electronics-parts stores. 

Taking all the components together, 
the total minimum capacitance is : 

Antenna capacitance 120 pF 
Cable capacitance 360 pF 
Minimum tuning capacitance 36 pF 
Total minimum capacitance 516 pF 

The total maximum capacitance (with the 
tuning capacitor fully meshed) is : 

Antenna capacitance 120 pF 
Cable capacitance 360 pF 
Maximum tuning capacitance1320 pF 
Total maximum capacitance 1800 pF 

Tuner circuit 
Now that we have estimated a capaci

tance range for the tuning circuit of 
5 16- 1800 pF , a set of inductors is needed 
that will resonate with that capacitance at 
the fre uencies we ' re interested in. The 
ratio 1800:516 gives us the tuning range 
for a given fixed inductor in the circuit-a 
range of about I .86: I for each coil. A set 
of inductors that will provide the results 
we ' re looking for over the range of 
I G-500 kHz can be chosen from Table I . 
The inductors are connected in series with 
the antenna and cable lead-in , along with 
a very-low-resistance toroidal coupling
transformer designed to match a 500-ohm 
load at the receiver as shown in Fig. 2. 
The inductors are selected so that each 

can 
would be present, only one of which would be switched into the circuit at a given time. 

TABLE 2 

Midband frequency Loss Q Bandwidth Inductance Inductor part number 
(kHz) (db) (kHz) (mH) 

13.9 - 24 47 0.3 150 Mouser 43LJ415 
20.1 - 17 92 0.22 68 Mouser 43LJ368 
30.1 - 15 56 0.54 33 Mouser 43LJ333 
52.7 - 10 53 1.0 10 Mouser 43LH31 0 
93.6 - 9 36 2.6 3 Mouser 43LH233 

168 - 8 22 7.7 1 Mouser 43LH21 0 
298 -9 12 24. o.·3 Mouser 43LR334 
518 - 9 12 

frequency range will overlap the next 
slightly: that means an inductance change 
of less than (I. 86/ I )2 between each set of 
coils selected for this example. 

42. 

The wideband-output coupling
transformer takes the place of an addition
al set of parallel inductors to match the 
receiver ' s input impedance. In addition to 
the capacitive-divider loss at the antenna 
input , the transformer in series with a 
high reactance coil adds an insertion loss 
at the low-frequency end. That is , in part , 
compensated for by a higher Q. That 
selectivity decreases at higher frequen
cies , but gain increases. When connected 
to the 500-ohm receiver input-terminals , 
the low-impedance-input tap point of the 
output transformer looks like a 30-ohm 
load to all the coils. That is about the best 
that can be achieved because of the very 
wide variation in reactance and L/C ratio 
of the input network , but the overall per
formance is quite satisfactory, consider
ing that we are using a single output
transformer to cover the range of I 0 kHz 
to over 500 kHz. 

The coil arrangement uses a multiple
position selector to switch frequency 
ranges and has a constant bandwidth
characteristic for each coil. That is , the Q 
for a given coil will be highest at the 
minimum capacitance-setting, decreas
ing by an amount equal to about the tun
ing ratio at maximum capacitance. The 

0.1 Mouser 43LR104 

results obtained using low cost RF
choke-type inductors w~h the 120-pF an
tenna are shown in Table 2. The antenna 
used was a 10-meter-high , four-meter 
flat-top. 

Input-capacitance variations 
If you use an antenna wire or cable with 

more or less capacitance than the one we 
did . the inductance ratios will have to be 
computed for a different set of coils. The 
cable we used was surplus marked 
" FT&R Corp. Type K 109, " and meas
ured only 8 pF/ft. Thus , 45 feet of cable 
had a capacitance of 45 x 8 = 360 pF. 
For other high-impedance cable such as 
RG62, with a capacitance of 13.5 pF/ft., 
360/13.5 , or 27 feet , would be used with 
the same variable capacitor and coil-set. 
You may be able to find some high
impedance , low capacitance cable of the 
type used in automobile-radio in
stallations. Each different system will in
volve a session of L-C calculations to 
match inductances and capacitances to 
the frequency range desired. 

The following two formulas will help 
in those calculations: 

106 
f =~ 

2Ti j LC 
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TABLE 3 

Frequency 10kHz 400kHz 

Capacitive loss factor 
Cai(Ca + Cc + Ct) = C ---- 23dB ....- 12dB 

Ground loss factor 
estimate= K - 26dB - 14dB 

Measured network los:> with 
antenna & eable capacitance ""' N - 24dB - 9dB 

Antenna-to-receiver Z loss-factor, 
direct, no cable 500/Xca = A - 49dB - 17dB 

Antenna sensitivity without 
tuner or cable = K + A - 75dB - 31dB 

Antenna sensitivity with 
tuner and cable = K + N - 50dB -23dB 

Net improvement in 
sensitivity (K + N) - (K + A) +25dB + 8dB 

FIG. 3- INTERIOR OF THE AUTHOR'S prototype tuner. Note inductors mounted on rotary switch. 

where f is the frequency measured in kHz, 
Lis the inductance measured in ,uH (I 000 
,uH = I mH), and Cis the capacitance in 
pF. 

Performance data 
Table 2 illustrates well the Q and mid

band loss of the tuning network with the 
antenna and cable connected; the figures 

were determined on the bench using a 
signal generator. Actual antenna perfor
mance will be somewhat worse than in
dicated by the loss factor because it will 
also be affected by the ground coupling K 
factor. (See Part I , in the February 1983 
issue of Radio-Electronics.) In our tests, 
K varied from .05 (an additional -26 dB) 
at 10kHz to about 0.2 (- 14 dB) at 400 
kHz. 

An estimate of overall efficiency made 
by comparing the wire antenna connected 
directly to the 500-ohm input of the re
ceiver with the same antenna connected 
through the coaxial cable and tuner to the 
receiver, is illustrated in Table 3. From 
that table you can see that there is an 
overall improvement of 25 dB at the bot
tom of the VLF band (10 kHz) , which 
decreases to only 8 dB at the high end of 
the LF band (400kHz). 

The high antenna-loss factors shown 

PARTS LIST-PASSIVE TUNER 

C1-three-gang tuning capacitor, 12-440 
pF per gang (Allied 695-4200 or similar) 

T -quadrifilar toroidal transformer, 28 
turns of four No. 30 insulated wire, 
twisted four-turns-per-inch on Amidon 
FT82-75 (or similar) core 

l-RF-chock-type inductor(s) (see 
Tables 1 and 2) 

Miscellaneous: high-impedance low
capacitance coaxial cable, rotary 
switch, rnetal enclosure, connectors, 
etc. 

are typical of what happens when a ran
dom wire is connected directly to a 500-
ohm receiver-input. The tuner provides 
an obvious improvement that is roughly 
proportional to the Q of the tuned circuit. 
In addition to increased sensitivity, the 
antenna tuner also provides high selectiv
ity with practically none of the preampli
fier or receiver IM problems noted with 
active antennas. On the other hand, 
active -antenna systems have better 
sensitivity . 

The antenna tuner's narrow bandwidth 
requires that it be peaked whenever you 
shift frequency. That's easy to do if you 
have an S-meter, or you can listen for an 
increase in the signal- or background
noise level from the receiver as you adjust 
the tuner. For experimenters who wish to 
vary that method of antenna tuning, there 
are many factors to consider. The an
tenna's Q is limited by both the coils used 
and the series resistance of the network. 
That means that, even with the very best 
of inductors, the series resistance of the 
high-impedance cable and the output 
transformer, as well as the ground resist
ance , will ultimately affect performance. 
At the higher frequency-ranges , a lower 
Q is inherent in the system because of the 
lower coil reactance compared to the re
sistance in the system. Another variable is 
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the turns ratio of the output transformer. 
One possible improvement that could 

be made after inspecting the data in Table 
2 would be to switch the tap on the output 
transformer for a 4: I ratio for the frequen
cies below 50 kHz , where the coils ' re
sistance and loss are much higher. The 
16: I tap could be used for the c~ils for 50 
kHz to 500 kHz , where the loss is re
latively constant at 9-10 dB. That change 
would result in a lower Q for the larger 
inductors, but a net improvement in pow
er transformation to the receiver as sug
gested in the circuit shown in Figure 2. 

Figure 3 shows the parts placement in 
the experimental version of the antenna 
tuner. The inductors are mounted radially 
around the switch , with the output
transformer toroid toward the rear of the 
housing near the receiver-output ter
minal. The prototype shown had an extra 
non-standard inductor at the lowest
frequency switch position for reception 
below 10kHz. 

Antenna-capacitance measurement 
Most expe.rimenters own a signal 

generator , oscilloscope , and frequency 
counter. They can be used to get a good 
estimate of the antenna's capacitance by 
following the method shown in Fig. 4. 
That is a simplified return-loss method 
where a small series-resistor takes the 
place of a 3-dB hybrid transformer. The 
resistor should have a value much lower 
than the reactance of the inductor at the 
frequency at which the measurement is 
made. Resistors in the range of 50 to 100 
ohms , together with inductors having 
known values between 5 and I 0 mH, can 
be used for antenna-capacitance measure
ments over the range of I (}-500 pF for 
frequencies between 5(}-500 kHz. It is a 
good idea to make a preliminary estimate 
of the antenna capacitance by using the 
approximation of l OpF/meter of antenna 
length for wire antennas, and to use that 
figure as a rough guide to values for use in 
the initial test. After estimating the an
tenna ' s capacitance, the resonant fre
quency can be checked by substituting a 
capacitor of about the same value as that 
calculated for the antenna. 

In our case, the flat-top antenna was 
terminated on a back porch , where it was 
easy to connect various pieces of test 
apparatus-and even a receiver-directly 
to its base. Variations on the substitution 
method can be used to measure cable 
capacitance with known inductors, or for 
unknown inductors with known capaci
tors , or even for coil distributed-capacity, 
using difference methods with known 
capacitors in parallel. 

Mutually-coupled antennas 
An interesting effect occurs when a 

tuned wire antenna is placed very near a 
short wideband active-antenna whip. The 
vertical active-antenna system is 
mounted at ground level , directly un
derneath the flat-top antenna at a distance 

,.,.,,,.,.;t"''"" Oscillosc;op'e is used to 
dip in response at resonant frequency of system as frequency of signal generator is slowly varied. 

of 5 to l 0 meters (about 15-30 feet). The 
tlat -top is connected to the tuner, but the 
output of the tuner is terminated with a 
resistor instead of the receiver. The 
active-antenna system is connected to the 
receiver as illustrated in Fig. 5. You may 
find that the amplitude of received signals 
is increased by 20 dB or more when the 
passive flat-top antenna tuner is tuned to 
resonance at the same frequency. That is 
an example of very-near-field mutual 
coupling. The active whip at ground level 
can be tuned for considerably increased 
sensitivity by placing it very near another 
tuned-antenna system. 

That phenomenon could possibly be 
used to make directive VLF-LF arrays 

much as 20 dB. 

with very close spacings of 1/1000 
wavelength or less between several tuned 
antennas and the excited active probe. 
Such a system, though, would probably 
require good series-inductors , and would 
be difficult to tune-the relative phase
change between antennas would be very 
steep because of the high Q of the tuned 
circuits. 

VLF observers report many unusual 

antenna-effects due to things like drain 
pipes , gutters, power lines , telephone 
cables, trees, etc. Most of those can prob
ably be accounted for by mutual-coupling 
phenomena , but are difficult to estimate 
or compute because of the unknown field
boundary conditions at a given location. 

As we have seen , a single series-tuned 
inductor can improve the efficiency of a 
short-wire antenna at the VLF-LF range 
by 20 dB or more compared to the wire 
alone when connected to a typical 500-
ohm rece iver- input terminal. Local-noise 
pick up can be reduced by using a length 
o f low-capac itance cable to connect the 
antenna to the rece iver/tuner. 

A dominating feature of passive VLF-

LF short-wire antennas is their relatively 
high loss compared to the theoretical field 
available in space above the antenna. To 
offset that. though, an antenna tuner pro
vides a considerable reduction in in
terfe rence , along with high selectivity 
and no intermodulation distortion at the 
receiver input. It also offers improved 
se nsitivity, compared to the antenna 
with out a tuner. R-E 



REWIND 
TRANSFORMERS 

DON A. MEADOR 

If you can't find the right transformer for your project at the right price, there's an easy solution
rewind one! As this article shows, the job is not as difficult as you might think. 

ONE OF THE MOST IMPORTANT PARTS OF A 
power supply, whether it be for a project 
or your bench, is the transformer. If 
you've had much building experience, 
however, you know that getting the right 
transformer-one with appropriate volt
age and current ratings---<;an be difficult 
and/or expensive. That's doubly true if 
you need something other than a "stan
dard" voltage. 

The easiest and most economical way 
to solve those problems is to rewind a 
readily available or inexpensive transfor
mer. This article focuses on two aspects 
of the task: specifications, and the general 
guidelines for rewinding transformers. 
Also, we'lllook at a practical example-
how to rewind a transformer with a rating 
of 18 volts at 2.5 amps into one with a 
rating of 7 volts at 4.5 amps. 

Manufacturer's specifications 
Transformer ratings are usually given 

in RMS values. A secondary rated at 12.6 
volts center-tapped at I amp means 12.6-
volts RMS is across the entire secondary 
and that no more than l-amp RMS can be 
drawn safely from it. The voltage from 
either end of the secondary to the center 
tap is one half the voltage across the entire 
secondary, or, in this case, 6.3 volts 
RMS. The current that can be supplied by 
each part of the secondary simultaneously 
is equal to the current rating of the entire 
secondary, or, in this case, the halves of 
the secondary can supply l-amp RMS 
each. 

The secondary's output ratings are 
based on the assumption that a particul3.I' 
RMS voltage will be applied to the pri
Photo courtesy of Amecon Inc. 

mary of the transformer. Favorite values 
used by manufacturers are 110-, ll7-, 
and 120-volts RMS. Note that while any 
transformer you buy new will have the 
ratings stamped either on it or its packag
ing, surplus or salvaged transformers 
usually will not. For the remainder of our 
discussion we will assume that the input 
to the primary is 117-volts RMS. 

Since the maximum power capability 
of a transformer depends on the cross
sectional area of the iron core, the max
imum power that a transformer can de
liver is a constant. But any combination 
of voltage and current is possible pro
vided that the voltage times the current is 
less than or equal to the transformer's 
wattage rating. Thus, if the manufacturer 
rates the secondary for 25.2 volts at 0.5 
amps, it means that the transformer can 
supply 12.6 watts (P = V x I = 25.2 
volts x 0.5 amps = 12.6 watts). It also 
means that the transformer can handle any 
combination of voltage and current, so 
long as the product of the two is less than 
or equal to 12.6 watts-6 volts at 2.1 
amps, for example. 

Besides the wattage rating, the cross
sectional area of the wire used in the 
transformer puts a limitation on the 
amount of current that it can supply. If a 
transformer's secondary is rated for 22.5 
volts at 2 amps, the manufacturer has told 
us that the Wtre used in the secondary will 
safely supply 2 amps RMS at any voltage, 
provided the transformer is capable of 
handling the resulting power. 

Finding specifications on your own 
If you have a salvaged transformer, 

information about its voltage, power, and 

current ratings is usually not available. 
That information is not that hard to find, 
however, if you follow these simple 
steps: 

To find the voltage rating of the secon
dary, first find which wire belong to the 
primary winding. Most electronics hand
books provide a complete color code for 
the transformer's wires, but let's sketch 
out the essentials here. 

The two black wires on the transformer 
lead to the primary and are where the 
117-volts RMS line-voltage is applied. 
The wires to each secondary have a differ
ent color set. The wires to one secondary, 
for instance, may use a red color set-two 
solid red wires and another red wire with a 
different color stripe. The striped wire is 
the center tap of the secondary. If a secon
dary does not have a center tap, only two 
wires will be found in that color set. With 
the primary and secondaries identified, 
you simply use an AC voltmeter to find 
the voltages required. 

To do that, hook the transformer up to 
your household power line and measure 
the voltages on each winding. Be very 
careful in performing this step. The best 
way to go about it is to wire a plug to the 
primary, attach the AC voltmeter to the 
winding you want to measure, and make 
sure that there are no exposed or touching 
bare wires before plugging in the transfor
mer. To find the voltage simply plug in 
the transformer and read the voltage on 
the meter. Take enough measurements so 
that you know the voltage across each 
secondary, the voltage to each center tap, 
and the voltage applied to the primary. 
For safety, be sure to disconnect the pow
er before you switch the meter leads. 
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L and W in inches 

To find the power rating of the transfor
mer, first find the cross-sectional area of 
the core by multiplying L X Was shown 
in Fig. 1. Be sure to measure Land Win 
inches so the cross-sectional area is calcu
lated in square inches. Then, using Table 
l, find the approximate wattage rating 
that corresponds to the cross-sectional 
area. 

It is possible to reuse the wire from the 
original secondary for the new secon
dary. If the rating of that wire is not 
known, and there is only one secondary, 
the maximum current that the wire can 
safely handle is equal to the power 
capability of the iron core divided by the 
voltage of the winding. When there is 
more than one secondary, you would be 
better off to use the cross-sectional area of 
the wire used in each secondary to de
termine its current-handling capability 
(more on that later). 

Rewinding a transformer 
Since rewinding a primary is a job that 

should be avoided if at all possible (sug
gestions for handling that messy task will 
be given later on), the best transformers to 
rewind are those in which the primary is 
wound closest to the iron core. 
Transformers with a high-voltage secon
dary often have that winding wrapped 
next to the core, the primary wrapped on 
the outside of the high-voltage secon
dary, and finally the low-voltage 
secondaries as the outermost layer. 

(/) Transformers with only one low-voltage 
~ secondary (less than 110 volts) usually 
o have the primary wound closest to the 
g: core and the secondary on the outside. 
~ There is no way of knowing where the 
u:l secondaries are until you disassemble the 
Q transformer. 
~ The first step in rewinding a transfor-
a: mer is to determine what size transformer 
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you need. To calculate the power that is 
required, multiply the voltage you need 
by the current you need. 

Using Table 1 you can approximate the 
core size you need. If the core size is not 
given in a catalogue, the total power 
capability of a transformer can be found 
simply by adding the power rating of each 
secondary. 

After you get the transformer, check 
the voltages using the technique we dis
cussed earlier. The next step is to dis
assemble the unit. Take out the screws 
and anything else holding the transformer 
together. Usually the laminations are 
soaked in a special enamel and then 

TABLE 1 

Cross-Sectional Area 
(Square Inches) Power (Watts 

1.25 
1.75 
2 
2.25 
2.75 
3 
3.25 
3.75 
4 

4 
50 
75 

120 
150 
230 
275 
330 
440 
520 

baked. That is done to keep the transfor
mer from buzzing and to seal it from the 
environment; it also makes the lamina
tions hard to remove. As each lamination 
is removed, the enamel holding it must be 
broken off; when doing so it is very easy 
to damage the transformer's wires, so 
great care must be taken . 

The first few laminations are hardest to 
remove. To break the enamel seal, take a 
very small screwdriver and slip it between 
the outside edges of the lamination you're 
removing. If you ruin a few laminations at 
first, don't worry-you won't be able to 
get all of them back in anyway when the 
transformer is reassembled. Set the trans
former on a piece of plywood so that the 
lamination that you are removing projects 
over the edge as shown in Fig. 2. Work
ing alternately at either end of the exposed 
lamination, lightly tap the screwdriver 
until the enamel on the inside of the core 
breaks loose. Then remove the lamina
tion. 

After a few laminations are removed, 
one of the "I" -shaped laminations can be 

PLYWOOD 

FIG. 2- TO REMOVE THE laminations, position the transformer as shown, slip a smal screwdr ver 
under the first lamination, and tap lightly with a hammer. 



used to break the enamel seal on the 
remainder-the ones inside the coil-as 
shown in Fig. 3. You will still have to tap 
lightly with a hammer, but the "I" piece 
will be easier to use and cause less dam
age than a screwdriver. 

After removing the laminations, the 
next step is to unwind the secondary. As 
you unwind the wire, count the number of 
turns. When the secondary is completely 
unwound, calculate the turns-per-volt by 
dividing the turns counted by the voltage 
previously measured on the secondary. 
For example, if the output from the secon
dary is 12.6 volts RMS and it has 40 
turns, the turns-per-volt ratio is 3 .175. 
When there is more than one secondary, 
the turns-per-volt ratio for each should be 
the same. If not, you have miscounted. In 
that case, use the average of the different 
values. · 

If the voltage measurements were 
made with something other than 117-
volts RMS applied to the primary, you 
need to adjust the turns-per-volt value. 
Or, if the line voltage in your house was 
112-volts RMS when you measured the 
secondary voltage, but most times your 
line voltage is 120-volts RMS, you may 
want to calculate the turns-per-volt value 
with 120 volts RMS applied to the pri
mary. The following formula allows you 
to do that: 

T - EMEAS X T 
T - -- C 

ENEW 

where Tc is the calculated turns-per-volt, 
EMEAs is the voltage applied to the pri
mary when the values were measured for 
the Tc calculation, ENEW is the voltage 
you are recalculating for, and T T is the 
turns-per-volt ratio with ENEW applied to 
the primary. 

The next step is to determine the num
ber of turns you need by multiplying the 
turns-per-volt calculated above by the 
voltage you want. In the above example, 
if you want 6-volts RMS, then you need 
19tums(6volts X 3.175turns-per-volt). 
Keep in mind that the wire you use must 
be capable of handling the maximum cur
rent you desire. 

The amount of current that a wire can 
handle, whether used for the primary or 
secondary, depends on the wire's cross
sectional area. The easiest way to de
termine its current-handling capability is 
to use one of the wire tables found in most 
complete electronics handbooks. Meas
ure the wire's diameter in mils, using 
either a micrometer or a wire gauge, and 
using the table find the maximum current 
that the wire is rated to handle. The cross
sectional area of a wire is measured in a 
unit called the circular mil (a circular mil 
is equal to the cross-sectional area of a 
wire with a diameter of one mil) and wire 
tables often include that data for a given 
wire diameter or gauge. Generally speak
ing, a cross-sectional area of 600 mils per 
ampere is satisfactory for small 

"'1"- SHAPED 
LAMINATION 

FIG:"'3-AFTER-A FEW laminations are removed~ one of the "1"-shaped laminations can 6e used in 
place of the screwdriver. 

transformers, although areas of 500 to 
1000 mils are commonly used . If you are 
unsure about how heavy a wire you re
quire, it is best to remember that the larger 
the cross-sectional area, the cooler the 
transformer will operate; so choose as 
heavy a wire as is practical. 

It's best to use new wire for the new 
secondary, but, as we previously men
tioned, if you're careful the old secon
dary's wire may be serviceable. Bend old 
wire as little as possible, and do not use it 
if there are any spots where the enamel 
has flaked off. 

Once the proper wire has been chosen, 
the next step is to wrap the secondary. 
Wrap the wire without leaving any space 
between turns to get the maximum num
ber of turns in the minimum amount of 
space. Put wax paper, duct tape, or some 
other type insulation capable of with
standing the maximum voltage of any one 
winding between each layer. The outside 
of the last layer should be covered extra 
well and taped tightly for both your and 
the transformer' s protection. 

The last step is to reassemble the trans
former. Fig. 4 shows how to fit the "1"
and "E" -shaped laminations together. 
Most likely, there will be two to four "I" 

and " E" laminations left over-you will 
not be able to squeeze those laminations 
back into the core, but that will not sub
stantially affect the power rating of the 
transformer. 

Rewinding a primary 
Rewinding a primary becomes neces

sary if the primary on the transformer you 
have chosen is not wound closest to the 
iron core. That task is not recommended, 
but the information is included here for 
the industrious . 

After the turns-per-volt ratio has been 
calculated, the number of turns on the 
primary can be determined by multiply
ing the turns-per-volt ratio by the primary 
voltage. Using the example of the pre
vious section and assuming the turns-per
volt was calculated with a primary volt
age of 117 volts, the primary requires 371 
turns(ll7volts X 3. 175,tums-per-volt). 
The alternative to that procedure is to 
actually count the turns of the primary, 
which may lead to errors. 

Under the secondary's and primary's 
wire there is usually a cardboard or plastic 
form. Wrap the new primary and secon
dary on that form so that the laminations 
will fit into the new windings . Use the 
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FIG. 4-THE LAMINATIONS ARE reassembled as shown. Do not worry if a couple are left over-that is 
sure to happen but will not have any significant effect on the rewound transformer. 

same gauge wire that the manufacturer 
used , but do not reuse the same primary 
wire. That's because that wire is usually a 
small gauge with enamel insulation that's 
apt to break off easily . Since the primary 
wire is usually very long, it 's very easy to 
develop shorts- when rewinding primar
ies, doing a lot of work for nothing is not 
that uncommon. 

A practical example 
Let's look at how we can rewind a 

transformer to deliver 8-volts DC at about 
5 amps to a 5-volt regulator. That allows 
about 3 volts across the regulator. Also. 
for the purposes of this example, let's 
assume that we will use a bridge rectifier 
so that the tra11sformer current rating 
would only need to be about 5 amps, since 
both halves of the AC cycle are used. 

Using those specifications we get a 
pretty clear picture of exactly what kind 
of transformer is required . With a bridge 
rectifier a center tap is not needed on the 
secondary, but a bridge rectifier drops the 
transformer output voltage (voltage get
ting to the filter) by about 1.4 volts. The 
peak-value output of the transformer, 
therefore, has to be approximately 9.4 
volts (8 volts + 1.4 volts) . That means 
that the transformer' s power ratmg has to 
be about 47 watts (9.4 volts X 5 amps) . 

The transformer we' II choose to rewind 
has a secondary rated at 18 volts at 2 .5 
amps. Therefore, that transformer has a 
power rating of 45 watts, which is close 
enough for our purposes. 

As the transformer is disassembled, 
make notes of its characteristics . First 
thing to do is to take the voltage measure
ments . For the transformer chosen for the 

example, the voltage from the center tap 
to either end of the secondary measured 
about 8.1 volts , and the voltage across the 
primary was about 105 volts. When we 
disassembled the transformer we found 
that the primary was next to the core, the 
secondary from the outside end to the 
center tap had 51 turns in two layers. and 
that the wire from the center tap to the 
other end of the secondary was shorter but 
had the same number of turns. Given 
those measured values, the turns-per-volt 
ratio was 6 .3 (51 turns -o- 8 . 1 volts). 
Using the correction formula, adjust that 
turns-per-volt ratio for 117 volts applied 
to the primary. The corrected turns-per
volt ratio is therefore 5 .65- 105 volts -o-
11 7 volts) x 6.3 turns-per-volt. 

Knowing that, we can calculate the 
number of turns required for the secon
dary by multiplying the turns-per-volt by 
the voltage desired . The 9.4 volts peak 
translates to 6.65-volts RMS (9.4 volts 7 

F i) so 37.7 turns are needed (5.667 
turns-per-volt x 6 .65 volts) . If the line 
voltage that the transformer is to be used 
with is normally below 11 7 volts, such as 
I 05 volts, for mstance, round the number 
of turns up to 40. 

Continuing with our example, smce we 
are using a new transformer. it is reason
able to assume that the secondary wire 
will be in excellent condition and can be 
reused. But as we stated earlier, while the 
wire is rated for 2.5-amp~ RMS. we want 
a transformer capable of handling 5-amps 
RMS . The wire can sti ll be used, howev
er, if two secondaries-- wound for the 
same voltage and in parallel- are used . 
With two parallel secondaries , the trans
former can handle the 5-volts RMS and 

no additional wire needs to be bought. 
Cut the original secondary wire at the 

center tap. Use the shorter length of that 
wire for one secondary, wrappi11g it on 
top of the primary in two layers of twenty 
turns each--<luct tape should be placed 
between tile layers. For the other secon
dary, wrap the longer length of wire on 
top of the first secondary in the same 
manner-two layers of twenty turn~ 
each. Start that outer secondary winding 
at the same place you st(lrted the first 
secondary and be sure to wind it in the 
same direction. The two secondaries 
must be wound in · the same direction. 
Otherwise, the net effect of paralleling 
them is 0 volt. 

The transformer IS then reassembled, 
but before it can be used its specifications 
must be· re-rated . Usi11g rhe number of 
turns of the secondary divided by the 
turns-per-volt ratio at It 7 volts, the out
put voltage of the transformer is 7.06-
volts RMS with I 17 volts applied to the 
primary (40 turns + 5.667 turns-per
volt). The current rating is not as easy to 
calculate . Let ' s look at the problem from 
a power standpoint. The maximum power 
from the transformer is 45 watts. The 
maximum DC voltage is less !han 9 .98 
volts (7 .06 volts X /2:), assuming full
wave rectificatiol). The maximum DC 
current that can be drawn is, therefore, 
4.5 amps (45 watts -o- 9.98 volts). For 
half-wave rectification you would divide 
that value in half. 

The approach outlined here can be ex
panded to multip!e~voltage secondaries 
with one TT]Ore bit of information. The 
sum of the pow'er required by each secon
dary must be equal to or less than the 
power capability of the transformer itself. 

One big advantage of wmding your 
own transformers is the ability to com
pensate for house voltages that are slight
ly high or slightly low. You can also buy 
transformers that are on sale without 
worrying about the output voltage. You 
o nl y need be concerned abou t th e 
power that the transformer can handle 
safely. R-E 
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Analog Ci.rcuits 
Audio Power Amplifiers 

MANNIE HOROWITZ 

Here's a 1opk at sQme practical 
audio power-amplifier circuits. 

Part 2 AS WE FINISHED UP 

· last month, we were 
designing the ouput stage of an audio 
power amplifier. We were ~\ming for a 
design that did not use output ca·pacitors, 
but still had a stable DC 'output level. 

We can take the arrangement in Fig. 6 
(see the March 1983 issue of Radio
Electronics) , one step farther. We can 
eliminate the discrete ou'tput devices and 
use two power op-amps instead . That 
type of arrangement is known as a bridge 
amplifier and is shown in Fig. 7. 

Signals are applied to the two op-amps. 
While tre input is fed to the non-inverting 
(+)input of ICl. it is fed to the inverting 
input of IC2. Thus, the signals are 180° 
out-of-phase at the outputs of tre two 
op-amps . Because a loudspeaker is con
nected to those two outputs, the out-of
phase signals add across the loudspeaker 
to reproduce the original input signal. 

Potentiometer R I, usually about 2 
megohms , is used to set the level of the 
signal at tne output. Potentiometer R2 is 
used to set the DC voltage levels at the 
outputs of the two op-amps. By adjusting 
that potentiometer, those voltages 'can be 
made identical and no DC current wjll 
flow through the speaker while the circuit 

is idling. 
An interesting variation on the circuit 

shown in Fig . 6 , is shown in Fig. 8 . 
Because there is no differential ~mplifier 
at the input, a capacitor must be used 
between the output transistors and the 
loudspeaker. Only one driver or voltage-

TORS entirely, this op-amp circuit is known as a 
bridge amplifier. 

amplifier stage is used here and the in
dividual transistors are in each leg of the 
push-pull circuit. Although that is a very 
simple circuit , amplifiers using that 

price is the primary advantage of this low-cost 
circuit. 
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arrangement perform reasonably well. 
The big advantage here is acceptable 
quality at a relatively low price. 

The two key components in the circuit 
are R I and R2. Resistor R I is in a DC 
feedback circuit. One end is connected to 
point the point labeled "X." Here , the 
voltage is ideally equal to one-half of 
+ V cc· Current is applied to the base of 
Q l through R l. Resistor R8 , connected 
between the base of Q 1 and + V cc. 
works with R l to help stabilize the circuit 
against current variations due to tempera
ture changes. 

Current is supplied from the collector 
of Q l to bias output transistors Q2 and 
Q3. Resistor R2 helps keep that current at 
proper levels by providing an alternate 
path through itself and through the loud
speaker. While there is some negative 
signal feedback through R l, the positive 
audio feedback through R2 is in
significant. 

VFET and MOSFET power amplifiers 
VFET's and MOSFET's offer some 

major advantages over bipolar devices. 
Characteristics of both types of FET de
vices are linear, so circuits using them 
suffer from far less distortion than circuits 
using bipolar devices. As a resl!lt, even 
when feedback around the circuit is low, 
distortion can be kept to a minimum. Be
cause of the minimal feedback required, 
stability problems arising from excessive 
feedback are insignificant. 

But there is one factor that must be 
satisfied if depletion-type FET's are to 
perform without breakdown. Unless their 
gates are biased , they can conduct large 
amounts of current--enough to damage 
the device. As a result, bias must be ap
plied to the gate before voltage is applied 
to the drain. One way to insure that this is 
done is to use a time-delay circuit. An
other is to put a current-limiting device in 
series with the drain , along with a parallel 
circuit that will short that device a few 
seconds after voltage is applied to the 
gate. 

Two basic circuits are shown in Figs. 9 
and l 0. Direct coupling is used in the 
circuit shown in Fig. 9. There, ::j com
plementary pair of VFET's is at the out
put. Signal is fed to the non-inverting 
input of the op-amp and the output from 
that device is applied to a pair of bipolar 
devices. Signal is fed from those to the 
output transistors . 

Because junction FET's like VFET's 
must be biased so that the idling current is 
at a qesirable level, the gate of the n
channel device is made negative with re
spect to its source while the gate of the 
p-channel device is biased more positive 
than its source. As noted earlier, bias 
voltage must be applied to the output de
vices before + V 00 and - V 00 so that the 
VfET will not be damaged. Note the 
polarity of the drain voltages in the cir
cuit. Negative voltage with respect to 
ground is applied to the drain of the p-
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FIG. 9-FET'S OFFER CONSIDERABLE ADVANTAGES over bipolar devices. This circuit uses a 
complementary pair of VFET's. 
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FIG. 10-A COMPLEMENTARY PAIR of MOSFET's is used in this power amplifier circuit. 

channel device while positive voltage 
with respect to ground is applied at the 
drain of the n-channel device . Also note 
the feedback circuit from the output to the 
inverting ( - ) input of the op-amp. 

The circuit shown in Fig. 10 uses a 
complementary pair of MOSFET's . The 
input is amplified by Q 1. The output from 
that transistor is then AC-coupled 
through C2 and C3 to the MOSFET's. 
The loudspeaker is direct-coupled to the 
power-output devices. Note that bias 
must be applied for those transistors to 
conduct because they are enhancement
type devices . That means that for the gate 
to conduct, it must be more positive than 
the source in a n-channel device, and 
more negative than the source in a p
channel transistor. The time-delay cir
cuitry required in the previous example is 
not needed here-enhancement-type 
transistors will not conduct until the bias 

voltage is applied. 

Quasi-complementary amplifiers 
Up to now, in the complementary 

amplifiers we've described each half of 
the push-pull output stage used identical 
but complementary devices or amplifier 
circuits. Quasi-complementary amplifi
ers differ in that they use dissimilar 
arrangements in each leg of the push-pull 
power section. 

Let's take another look at two true 
complementary amplifiers. Those were 
shown last month in Figs. 3 and 4; the one 
shown in Fig. 3 used a Darlington pair in 
both halves of the output circuit, and the 
amplifier in Fig. 4 used a complementary 
pair. The quasi-complementary arrange
ment, on the other hand , uses a pair of 
each type in each half of the push-pull 
output circuit. A typical amplifier of that 
type, is shown in Fig . 11. There, Q2 and 
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FIG. 11-THOUGH IT ACTS just like one, this circuit does not use a truly complementary arrangement. 
The chief advantages to this quasi-complementary amplifier are simplicity and cost. 

Q3 hrm a Darlington pair while Q4 and 
Q5 f01n1 a complementary amplifier. 
Both circ1its are driven by voltage ampli
fier Ql . 

But why use such a circuit, especially 
considering that the true complementary 
circuit has imerently less distortion? The 
answer is economy and simplicity. The 
circuit in Fig.!! will perform well using a 
minimum of o:itical components. 

Modifications 
A differential amplifier is used in the 

circuit shown las: month in Fig. 5. The 
sum of the curten\s flowing through Q I 
and Q2 must be corstant. To do that, Q I 0 
was used as a comtant-current source. 
Current could also have been held re
latively constant if Q I 0 were replaced 
with a large resistor an.:! - V cc made very 
large. That arrangement will keep the cur
rent flowing through the transistors con
stant, provided that the voltage drop 
across the devices in series with it is much 
lower than the voltage drop across the 
resistor itself. 

In Fig. 5 , Q 10, its emitter resistor, and 
the diodes from the base to - V cc. de
termine how much current will flow 
through the circuit. Voltage is applied to 
both diodes through R. If they are silicon 
devices, a relatively fixed 0 .7 volt is de
veloped across each diode despite any 
minor variations in the amount of current 
flowing through each of those devices. 
Because the diodes are in parallel with the 
series circuit consisting of the base
emitter junction of QIO and resistor RE, 
there must be 1.4 volts across that series 
circuit. Of the 1.4 volts , 0. 7 volt is across 
the base-emitter junction of Q 10 (assum
ing , of course, that it too is a silicon 
device) so the remaining 0 . 7 volt must be 

across RE. Thus , the current flowing 
through RE is 0.7/RE. That same current 
also flows through the emitter and col
lector of QIO and into Q l and Q2. Thus, 
the sum of collector currents in Q l and Q2 
equals the the current from Q I 0 at all 
times. 

Alternate constant-current sources us
ing FET's, are shown in Fig. 12 . In Fig. 
12-a, the gate is connected to the source, 
making V cs equal to 0. Now the current 
in the drain of the transistor is loss · In 
Fig. 12-b, the fixed current can be ad
justed by the potentiometer. It's setting 
determines the gate-source bias voltage, 
which, in turn , sets the drain current . 

Another way to modify the various cir
cuits we ' ve described is to add some way 
to vary the bias; such a circuit would let 
you vary the idl ing current. A circuit of 
that type is included in the MOSFET 
amplifier shown in Fig. 13. Such an 
arrangement can also be used in circuits 
using bipolar devices. Because of the 
presence of Q I, the idling current is 
temperature-compensated, just as if di
odes had been used instead. 

Potentiometer R I is used to adjust the 
amount of current flowing through Q I 
and hence through R2, R3 , and R4. The 
voltage across R I , and at the gates of Q2 
and Q3, is equal to the sum of the voltages 
across Ql and R2. Those voltages change 
with the setting of R I and , in turn , change 
the bias voltage applied to the gates of the 
FET's . 

Protecting output transistors 
Output transistors are quite vulnerable 

when used in an amplifier. If a load or 
loudspeaker is shorted , the transistors 
may conduct excess current. If that cur
rent exceeds the rated maximum current 

permitted to flow in the device, the tran
sistor may be forced to dissipate more 
power than it safely can and the device 
may suffer breakdown. Transistors may 
also break down if there is an in
stantaneous excess voltage applied across 
the device due to the presence of an in
ductive load. Another possible cause of 
breakdown is undesirable oscillation. 
That can be due to a capacitive load across 
the output , such as an electrostatic loud
speaker. 

Several precautions can be taken to 
protect those devices. If a fuse is placed in 
series with the loudspeaker load , it should 
blow out before the output transistors are 
destroyed. (On the other hand, you may 
be unlucky enough that the transistors 
will be the first to go.) Another method is 
to keep the voltage applied to the driver 
transistor at the minimum level possible. 
In another arrangement, very poorly reg
ulated voltage is applied to the output 
circuit , so that the voltage drops radically 
when there is a large demand for current 
from the power transistors. Fortunately, 
more effective protection circuits have 
been designed. 

In the simplest arrangement , a resistor 
is placed between the loudspeaker and 
ground . Its resistance should be small
less than 20% of the resistance of the 
loudspeaker. Parallel-connected diodes, 

ing FET's are shown here. 
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FIG 13-TRANSISTOR 01 in this circuit IS use 
to vary the bias voltage applied to the output 
transistors. 
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but with the cathode of one device con
nected to the anode of the second , are 
placed in a negative feedback loop from 
the junction of the resistor and loud
speaker to the driver transistor circuit. A 
voltage is developed across the resistor 
due to current flowing through it, through 
the loudspeaker, and through the output 
transistor. In direct-coupled circuits, that 
voltage may be due to an audio signal or 
DC, while in capacitor-coupled circuits , 
it is due solely to the audio. When that 
voltage exceeds the forward breakdown 
voltage of the diodes , they conduct and 
the resulting negative feedback reduces 
the circuit gain . 

An alternate and more effective 
arrangement is shown in Fig. 14. Current 
from Q 1 flows in RE 1 and current from Q2 
flows in RE2 . Those resistors are selected 
so that the voltage developed across them 
due to current from Q I and Q2, turn on 
Q3 and Q4 when the output transistor 
current ratings are exceeded . After being 
turned on , transistors Q3 and Q4 divert 
current from the bases of the output de
vices. Limiting the base current reduces 
the collector currents of the output tran
sistors to safe levels. 

Yet another arrangement is shown in 
Fig. 15. Diodes D4 and D5 are normally 
turned off. Diodes Dl, D2, and D3 con
duct to bias Q2 and Q3 to the desirable 
collector-current levels. If the voltage 
across R3 becomes excessive due to the 
current through Q2, diodes D5, D3, D2, 
and D I are all turned on, forming a series 
circuit. Those diodes are across the series 
circuit consisting of R4 and the base
emitter junction of Q3 . Similar to the 
constant-current circuit described earlier 
in this article, the voltage across one of 
the diodes is the same as the voltage 
across the base-emitter junction. Con
sequently, the voltage across the resistor 
R4 must be equal to that across the 
remaining three diodes in the circuit. The 
voltage across the resistor is fixed at that 
value. Because the resistor's current is 
equal to this voltage divided by R4, the 
current flowing through R4 is also con
stant. That current also flows through the 
emitter and collector of Q3. Current 
through Q3 is thus limited to that max
imum. Because D5 is turned on, it limits 
the base-emitter voltage of Q3 and there
by limits the current flowing through that 
transistor to safe levels. The current
limiting setup is similar for R3 and Q2. 

Up to this point, we've concerned our
selves with limiting the current in the 
output transistors only when that current 
became excessively high. The circuit in 

rJJ Fig. 16, a variation of the one shown in 
~ Fig. 14, limits collector current when it 
0 either gets excessively high or when the 
g: output load gets to be extremely small. 
hl If excess current flows through R5 
u:j from Q4, the voltage developed across R5 
Q is applied to the base-emitter junction of 
S! Q2 through R3. Transistor Q2 is turned 
a: on to shunt current from the base ofQ4. A 
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FIG. 14-WHEN"THE CURRENT THROUGH Q1 
and Q2 exceeds safe levels, Q3 and Q4 are 
turned on and current is diverted from the bases 
of the output devices. 
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FIG. 15-THE DIODES in th"h.~ circuit are included 
to protect the output transi~ors. 
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FIG. 16-RATHER THAN just protecting against' excessive current, this circuit also protects the output 
devices against an insufficient load. 

similar situation exists if excess current 
from Q5 flows through R6. 

Should RL be greater than a pre
determined value, the voltage developed 
across the load, added to that across R5, is 
applied to Q2. The voltage across R5 is 
180° out-of-phase with the voltage across 
RL. The polarity of the sum of the vol
tages across RL and R5 is such as to turn 
off the shunting transistor, Q2. If there
sistance of RL is below the predetermined 
acceptable minimum value, the voltage 
developed across RL is low . Now the 
voltage across R5 is considerably above 
that developed across RL. When the two 
out-of-phase voltages are added, the 
polarity is such as to turn on Q2 . It can 
now shunt the base circuit of Q4. The 

magnitude of the load resistance as well 
as the emitter (and collector) current 
through Q4, are the two factors that de
termine if signal is to be shunted from the 
base ofQ4. When the voltage across RL is 
considered in together with that de
veloped across R6 due to current in Q5, 
the magnitude of RL is now an important 
factor in determining when shunting tran
sistor Q3 is to be turned on. 

Throughout this, article and the pre
vious one, feedback arrangements were 
mentioned as integral parts of various cir
cuits. Feedback circuits are important in 
many different applications. In the next 
article, we will discuss different feedback 
circuits, their characteristics, and their 
importance in different applications. R-E 
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computers, the development of FORTRAN, 
and an introduction to the Pascal operating 
system. 
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grams that use those details, so all aspects of 
the language are presented. The details of 
the language are broken down to the simplest 
form, and from that form those details are 
incorporated into the programs. The pro
grams range from the elementary level, to 
demonstrate how the specific details of the 
language are used, to an advanced level use
ful in the business and engineering world. 

DON'T 
FORGET 

USE 

YOUR 

READER 

SERVICE 

CARD 

Numerous illustrations demonstrate 
specific parts of the language, and text and 
illustrations are coordinated to make the 
learning process as simple as possible. 

CIRCLE 131 ON FREE INFORMATION CARD 

LEARNING TRS-80 BASIC FOR THE MOD
ELS I, II, 16, AND Ill, by David A. Lien; 
CompuSoft Publishing, 1050 Pioneer 
Way, Ste E, El Cajon, CA 92020; 544 pp. 
including appendices, but no index; 7 x 9 
inches; softcover; $19.95 + $2.00 ship
ping and handling -California add 6% 
sales tax. 

This book is for anyone wishing to learn 
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style, and amply illustrated, it leads the begin
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aspects of BASIC programming. There are 
many sample programs and ideas for writing 
custom software. Easy-to-understand direc
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question-and-answer sections that reinforce 
the material just presented. 
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HOBBY CORNER 
Cassette-speed modifications 
EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

A SHORT WHILE BACK. A VERY THOUGHT

provoking letter came from Larry White 
of Texas. He has a certain brand and 
model of audio cassette player and would 
like advice on making a couple of mod
ifications to it. Sorry. Larry. that I don ·t 
have that particular machine here for ex
perimentation. but here are some ideas 
that you or any of our other readers can 
check out with any recorder/player. 

Before discussing ways to vary tape 
speed. however. I feel it necessary to 
point out that we are very fortunate that 
tape-machine manufacturers have de
cided upon standard speeds for tape 
travel. The typical speeds for audio tapes 
for various applications are 15. 7.5 ( 15/ 
2) . 3. 75 ( 15/4). I .875 ( 15/8). and 0. 9375 
( 15/16) inches-per-second (ips) . All other 
things being equal. the faster the tape 
moves. the higher will be the fidelity of 
the recording. " Normal"· audio cassettes 
run at 1.875 ips. more commonly referred 
to as [7/.~ ips . 

Since all standard cassettes and 
machines operate at the same speed. it is 
evident that cassettes made on one ma
chine will play properly on another ma
chine (at least as far as speed is con
cerned). Without such standardization. 
you would not want to buy a pre-recorded 
tape: you could not send a tape to your 
buddy: and if you had to replace an old 

AN INVITATION 
To better meet your needs, "Hobby 

Comer" will undergo a change in di
rection. It will be changed to a 
question-and-answer form in the near 
future. You ate invited to send us 
questions about general electronics 
and its applications. We'll do what we 
can to come up with an answer or, at 
least, suggest where you might find 
one. 

H you need a basic circuit for some 
purpose, or want to know how or why 
one works, let us know. We'll print 
those of greatest interest here in 
"Hobby Corner." Please keep in mind 
that we cannot become a circuit
design service for esoteric applica
tions; circuits must be as general and 
as simple as possible. Please address 
your correspondence to: 

Hobby Corner 
Radio-Electronics 
200 Park Ave. South 
New York, NY 10003 

machine. your old tapes could not be 
played on the new one. The cassette 
world would be in chaos. And now, that 
obvious caveat: if you change the speed of 
a recorder/player. the only cassettes you 
will be able to play on it will be those 
recorded on it. Those tapes will not play 
on another machine. (Of course, that is 
not true if the accuracy of sound 
reproduction is unimportant!) 

With that said.let's see how to do some 
speed changing. Some of the methods 
give better results than others on a given 
machine. No one way is better or easier 
on every make or model. Proceed with 
caution. Some of the changes are 
irreversible-if they don't work prop
erly. your recorder/player can be ruined 
for normal use. I would not recommend 
your applying these procedures to a good 
(expensive) machine. 

The first method-mechanical 
The most obvious way to change tape 

speed is to change the size of the capstan. 
That's the little spinning shaft that sticks 
up and squeezes the tape against a rubber 
roller. called the pinch roller or capstan 
roller (see Fig. I). In most machines, you 
can see those parts easily by pushing the 
PLAY button with no cassette in place. If 
you aren't familiar with the capstan and 
pinch roller. stop now and check them 
out-we'll be discussing them at some 
length. 

Mechanically, there are two basic 
types of cassette players. The first type 
may be called direct-drive machines. and 
includes those in which the capstan is 
actually the shaft of the drive motor. The 
second type includes machines in which 
the capstan is driven by a belt-and-pulley 
arrangement- usually , the capstan is the 
shaft of a large and relatively heavy fly
wheel. You can determine which type 
your machine is by going into the case and 
taking a look. 

With both types, one of the factors 
determining the tape speed is the diameter 
or circumference of the capstan. At any 
given capstan rotational speed, the tape 
speed varies proportionally with the size 
of the shaft. The smaller the diameter, the 
slower the tape. The larger the diameter, 
the faster the tape . 

Direct-drive machines 
The mechanical method of modifying 

the first type (direct drive) machine in-

.,.., " /DRIVE8ELT 
t 0 ' ' 

..!1 ... CAPSTAN& 
..... , ', DRIVE PULLEY 

........... ', .. .. .. ' 
ERASEHEAD ' .... , 

RECDRDIPLA Y ',, 

valves actually changing the size of the 
capstan. If you fit a "cap'' of some kind 
on the shaft to increase its diameter, it will 
pull the tape faster. Great care must be 
taken to make the cap of a material that 
will not have a tendency to cause the tape 
to adhere to it-you can imagine, and 
may have experienced, the problems 
resulting from tape wrapping itself 
around the capstan! Further, the cap must 
be perfectly round. Metal and very hard 
plastic have been used with success. 

Larry's need, however, is to slow the 
tape speed. That is what most folks want 
to do, and it involves decreasing the cap
stan diameter-a task which is easier said 
than done. If you really want to try that, 
remove the motor (and thus the capstan) 
from the machine and gently hold a file 
against the capstan while the motor runs. 
(If you don't remove the motor, every
thing may be ruined by falling filings.) 
Work very carefully so the capstan re
mains of equal diameter throughout the 
length that presses against the roller. The 
sides must be exactly straight- neither 
bowed in nor out, and not slanting up or 
down in a cone shape. If the shape isn't 
right, the tape will be pulled sideways as 
well as forward and that will cause 
obvious problems. 

Do not change the size of the capstan 
much without stopping to test the results 
of your labors. The best way to do that is 
to reassemble the machine and play a 
previously recorded tape, listening for a 
change in tones of speech or musical 
pitch. In addition, record and play a tape 
at the new speed to see how things are 
working. If you are satisfied with the re
sults but want greater change, continue 
with the operation. 

I do not advise attempting to make 
large speed-changes in that manner. The 
main reason is that there is a definite 
relationship between speed and the power 
required from the motor. Depending up-



our innovation. 

Theirim 

If you need any one of nine microwave oven rectifiers failures and call backs, demand parts from Philips ECG. 
now, only Philips ECG is ready to deliver today. We're the only source you'll ever need for replacement 

You can tell where your new markets are by checking semiconductors that fit and work. 
out what's new from Philips ECG. ECG. But just because the imitators can't 
When microwave ovens became popular, Semiconductors keep up with us doesn't mean it's hard for 
Philips ECG was ready first with Sylvania Master Replacement Gu ide you to keep up-to-date. To stay posted on 
microwave oven components. When the :~:=::e.:..~.!:::~::."::.:.~ ..... , all our latest advances in profit-generating 
computer boom hit, we were first again. .if: -._ ._, !Ia-'" ~ replacement parts, stop' by your Philips 
In fact, on average, we introduce roughly ;I ~r- ~"-'CI ECG distributor's and pick up your copy 
300 new replacement semiconductors -~· ~ ~ of our new, expanded Master Guide 
every year- far more than anyone else in ~. · ,fJ --.,-,~. . \ (ECG212L) and our ECG Counterpoints 
the business. .• . • ' + "• · ' ' new product update. For the name and 

Maybe that's why even our competi- 1"~ .. --. 1st~: number of your nearest distributor, 
tion looks to us first for new ideas. But ~ ~ call1-800-225-8326 toll free (in MA, dial 
although they copy us, they never quite I 11 . Iii J . 1-617-890-6107). Or just send $3.25 for 
equal either our superior performance · " ' ~~ your Master Guide to Philips ECG, Inc., 
specs or our cross-reference accuracy. So :~~.; ..- - Dept. RE, 70 Empire Drive, West Seneca, 
for the best insurance against premature NY 14224. 

PhilipsECG If it's Eco: it fits. And it works. 
A North American Philips Company 

s:: 
)> 

-< 
<D 
co 

"' 
87 



•••••••••••••••••••••••••••••••••••• • • • • • Never chatVZe • i a light bulb i 
: again! : 
e Just think, no need to buy bulbs, or climb • e on wobbly chairs or ladders. A new scientific • 
e development called The Button extends bulb e . ~ . 

The Button is a solid-state micro chip nothing to wear out. Its diode is a silicon e e diode. It converts AC current to DC current based micro chip and the centering disc is e e and extends the life of a bulb filament 60 to made of U.L. listed G.E. Noryl®. The 
e 100 times! Button is engineered for safety and carries an • e For example, a regular bulb rated for 750 unheard of 10 year warranty! • 
• hours would last about 32 days if burned con- The Button comes in packages of 12 for e 
• tinuously. With The Button, bulb life could $29.95 (plus $2.45 shipping and handling). If e 

be extended up to 75,000 hours or 8 years. you're still a bit of a skeptic (or don't have 12 e e Less often used bulbs could last a lifetime! bulbs), order a package of six for only $15.95 e This amazing development works with (plus $1.50 shipping and handling). Either • e any regular incandescent light bulb (not way, you're covered by Baystar's guarantee e e 3-way type). There is even a model for of satisfaction or your money back in 30 e 
• candelabra size bulbs. Just stick a Button days. Specify candelabra or regular size. e 
• to the bottom of a bulb and screw into (Maryland residents add 5o/c tax). e 

socket. To order: send your check or money order • e The results are amazing. Bulbs burn to Baystar. Credit card buyers call toll free. e cooler, and give a softer less glaring light. Start saving money right away! Order The • e Of course, the lumen output is reduced so Button today! e 
• you may prefer to use a larger bulb. The Noryl® is a registered trademark of G.E. e 

bulb's life will still be increased 60 to 
•• 100 times -just think of the money saved! CALL TOLL FREE •• 

The Button is absolutely ideal for lights Mon-Fri 9 a.m. to 5 p.m. Eastern Time 
e that run 24 hours a day like exit signs and (800) 638 6170 • e security lights. Major hotels, restaurants and - • e e e corporations already use The Button. All other times call e e 
• Resorts International Casino Hotel (Allan-
• tic City), Butler Shoe Corporation, Sun

dance Hotel/Casino (Las Vegas) are just a e few that save on bulbs and labor with The e Button. e The Button has no moving parts 

••••••••••••••••• 
IC 

ECTS 
FOR 

~,, $'4F.MfJsiCIANS 
An~:~~~~~i ;~d 0~~P~~~~d a b~~~· s~~~~ 
you how to build 27 accessories that enhance your 
sound and broaden your musical horizons. 

If you're an old hand at musical electronics, you'll 
really appreciate that all of these processors, from 
Tube Sound Fuzz to Phase Shifter are compatible 
and work together without creating noise, signal loss, 
bandwidth compression or any of the other problems 
common to interconnecting etfects from different 
manufacturers. There's even a complete chapter on 
how to modify and combine effects to produce your 
own custom pedal board. 

Low cost project kits available from PAIA help make 
even vour first exposure to electronics a pleasant, 
hassle-free experience and thanks to the sound sheet 
demo record bound into the oook you know just how 
the completed device will sound before you even start. 

CHARGE TO VISA OR MC TOLL- FREE 
1-800-654-8657 9AMto5PM CST MON FRI 

DIRECT INQUIRIES TO: 

IIIiA Eiectronics! Inc. 
1020 W. Wilshire Blvd., Oklahoma City, OK 73116. (405)843-9626 

Dept. 06E 
110 Painters Mill Road 

Owings Mills, MD 21117 
© The Baystar Company 1983 ( 30 l) 363-4304 

on how far you go and the motor in your 
panicular machine. you could reach the 
point that the motor would not be able to 
pull the tape at all! 

It is very difficult. it not impossible, to 
back out after going too far. That is an 
additional reas~n f~r not attempting to 
modify an expensive machine-at least. 
not until you have some experience. 

Pulley-driven machines 
The mechanical method of modifying a 

pulley-driven-capstan machine is not 
fraught with quite as many pitfalls as is 
modifving direct-drive machines. Never
theles~. c'Onsiderable care must be taken. 
In this case. your task is to change the size 
of one or more of the belt-driven pulleys. 
The general rules for this method are: 

!_..::_Tape speed changes directly with 
the size of the dril'illR pulley. In other 
words. decrease the diameter of the pul
ley on the motor shaft and you decrease 
the speed of the tape. and vice versa. 

1-----------~ I I RUSH MY COPY OF "ELECTRONIC PROJECTS FOR I z I MUSICIANS", $14.95plus $1 postage enclosed. I 

2-Tape speed changes inversely with 
the size of the dril'l'll pulley. In other 
words. increase the diameter of the pulley 
on the capstan and you decrease the speed 
of the tape. and vice versa. ~ I I SEND FREE CATALOG OF OTHER PAIA PRODUCTS. 

t') I name I 
~ I address I 
w O I city state __ zi I 
~ • BMA.Eiectronics, Inc. 1 
a: Dept.5R, 1020 W. Wilshire Blvd., Oklahoma City, OK 73116 

CIRCLE 34 ON FREE INFORMATION CARD 88 

So. all vou have to do is locate and fit a 
pulley of the correct size on the shaft and 
then install a belt of the right length. It 
isn't easy. but it can be done on some 
machines without tearing them up. (You 
can even change both pulleys.) 

Of course, you may be I uck y enough to 
find a motor that runs at an acceptable 
new speed and that can simply be in
stalled where the old one was. 

The second method-electronic 
Do not overlook the possibility of de

creasing the speed of the motor in the 
machine u·itlwut making mechanical 
changes. If you can do that and still have 
enough power to pull the tape steadily, 
you have it made. Whether or not it can be 
done depends on the motor in your cas
sette player. The speed of some motors is 
determined by the precisely set voltage 
applied to them-change the voltage and 
you change the speed. lffidelity is impor
tant. that may require the installation of a 
voltage-regulator circuit. If all that's re
quired is t~ be '"in the ball park ... a sim
ple power resistor may do the trick. You 
might even get fancy and install a 
variable-speel control. ·Then. you could 
have available a range of speeds for var
ious purposes. 

There are. of course. other methods of 
controlling the speed of a motor. For ex
ample. you might run into a machine that 
uses the frequency of the supply voltage 
to determine the speed. In that case. you 
could modify the frequency-determining 
circuit. In general. to successfully change 
motor speed in a given machine. you will 
have to study the circuit used. Except for 
the method that requires filing the cap
stan. you can experiment with a method 
and, if you are unsuccessfuL put every
thing back exactly as it was. 

If you do attempt to change the speed of 
a cassette machine. choose an old/ 
inexpensive one on which to experiment. 
Study your cassette recorder/player to see 
which methods are possible, and which of 
them is most practical. Don't overlook 
the possibility of using a combination of 
methods to cause a greater change than 
you could get with just one. Watch out for 
the power available versus the power re
quired from the motor as the speed is 
changed. Also. when the speed is 
changed significantly. it may be desirable 
or necessary to change the frequency 
compensation in the record/playback cir
cuit(s). 

The success of your effot1s to slow the 
tape speed will depend upon two factors. 
One. of course, is the care with which you 
work. The other is the minimum quality 
of sound reproduction acceptable in your 
pat1icular application. The less stringent 
your requirements, the more likely you 
are to be satisfied with the results. Good 
luck! 

Reminder 
Your questions are welcomed, of 

course. We 'II try to answer those of great
est general interest to all readers. Don't 
forget that we'll be glad. also, to get word 
of any unusual circuits and applications 
that you work out. R-E 
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sweep rate With 10X magnifier • Trigger views~~ 
four separate Inputs • Dual time base • 1 M ohm 
~~~t~ 0~~01orm inputs • 1 mV/div sensitivity to 100 

requency counter output • De/a ed 
!weep, 20 nS to 0.5 seconds • Alternate timeb~se 
1 Swltchmg power supply • Selectable chop 
requencles • Voltage and current probe calibrators. 

Low Distortion 
Function Generator 

l)yl1al*lk Transistor CRT Restorer/ Analyzer 
Model467 

Model 3010 
Reg.$2re:OU 

Now 

$187~~h\-..--
• Generates sine, square and triangle 
waveforms • Variable amplitude and fixed 
TTLsquarewave outputs • 0.1 Hz to 1 mHz 
1n SIX ranges • Typical sine wave distortion 
under 0.5% from 0.1 Hz to 100 kHzeVariable 
DC offset for engineering applications 
• VCO external input for sweep-frequency tests. 

Tester 
Mode\5208 
Reg.~ 

Now 

S199~!h 
. H"/LO drive • Works in-

• Fast testmg • 1 n't • identifies leads 
c1rcuit when others wo • Random lead 

~~~~o~~~sn a~d :U~Tb~e test OK ;~:p' 
• Automatic NPN/PNP and S I 
identification. 

Reg. S4§51fci 
$ Now 

420!!h 
• Restores color and 
b/w picture tubes 
like newt Uses the most 
powerful restoration
method known w·th · . 
CRT • Exclusive' mm,mal danger to the 
tests all three multiplex test technique 
taneously undgru~t~f color CRT's simul
even CRT's with c al operating conditions, 

I ommon G1 and G2 · h rea dynamic tests • I t , WI! 
tracking. ns ant, automatic 

FOR ORDERING OR PRICING ON OTHER TEST EQUIPMENT 
Gall Toll Free 
(800) 645·9518 
NY.S. (800)832-1446 

FORDHAM- ::~~:;g~~~~~!:•coo s: 
$50.00 minimum order ~ 
COD's extra (required 25% deposit) 

I VISA· - I ~~~r?-· :~~·;·~;~~[~D'1iNCE ~ 
260 Motor Parkway, Hauppauge, N.Y. 11788 > ~;;,~·a:,()()() I)() ~~gg 89 
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THE ORA WING BOARD 
Voltage regulators and power supplies 

ROBERT GROSSBLATT 

ONE THING THAT EVERY ELECTRONICS 

hobbyist who builds or designs his own 
equipment will eventually have to con
tend with is a power supply-it doesn't 
matter whether you're working on a space 
shuttle or on an electric toothbrush. It's 
obvious that there are tremendous differ
ences between the power requirements of 
a rocket ship and those of a toothbrush, 
but the point is that if you're designing 
your own equipment, you're going to 
have to spend some time thinking about 
what you want your power supply to do. 

It's true that most of the things we'll be 
discussing in this column can be powered 
by nothing more complicated than a fresh 
battery and a pair of alligator clips. From 
the point or view of elegance however, 
that· approach .leaves something to be de
sired. The power supply you use in your 
d~signs can cto a lot more for you than just 
supply power. Most notably, the power 
supply can provide protection. 

Even the most carefully designed pro
ject in the world can blow up the first time 
power is applied. But a well-designed 
power supply can go a long way toward 
saving you· from having to repeat the work 
you've done in the event of a mishap. It 
can guard against short circuits; it can 
limit the current and/or voltage; it can 
offer protection from transient spikes, 
and so on . In short, it can be an extremely 
valuable friend when your project is still 
in the development stage . Let ' s look at 
some of the many possibilities. 

Series regulators 
There are many different approaches to 

power-supply design, but this time we' re 
going to see what we can do with the 
simple series regulators that we' re all 
familiar with. Those are three-terminal 
devices that are set up internally to pro
vide a fixed output-voltage of a particular 
polarity. 

The 78xx series of positive regulators 
(and the 79xx series of negative regula
tors) are usually used by themselves to 
provide basic voltage regulation in small 
electronic systems. Like most things 
though, those IC' s can be made to provide 
as many exotic features as we want, in
cluding the ability to handle much more 
current than their basic rated capacities 
would seem to indicate . 

Just about everyone is familiar with the 
circuit shown in Fig. I , a basic five-volt 
regulator. Capacitor C I is the huge filter 
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capacitor that sits across the output of the 
rectifier. It's used to smooth out the 
spikes (ripple) on the line and to "brute
force'' regulate the voltage going into the 
7805. Even though the regulator was de
signed to reject noise, (referred to in the 
specs as " ripple rejection"), it can only 
cope with noise that is a certain propor
tion of the input voltage. Put simply, the 
bigger the input-voltage fluctuations, the 
more noise at the output. 

Capacitors C2 and C3 are also filter 
capacitors. They are generally less than 
one ,uF and provide the regulator with 
local help in dealing with transients. If the 
regulator is physically far away from the 
large filter capacitor (C I) , a voltage, 
however small, can develop on the line 
connecting the rectifier and the IC. The 
job of C2. therefore, is to make sure that 
those small voltage transients are elimin
ated before they reach the regulator. 
That's why C2 is always located as close 
to the regulator as possible- in some sys
tems it will be soldered right to the regula
tor pins. Capacitor C3 does the same job 
at the output of the device. 

Capacitor C4 can be called the "surge 
capacitor" because its job is to take care 
of the sudden surges that show up on the 
system + V line during power-up or 
power-down. The size of those surges , 
and consequently the size of C4, depends 
on the current drawn by the system . Typi
cally though, the value of C4 is some
where between I 0 and I 00 ,uF. 

The 78xx family of regulators (and 
most other series regulators) is designed 
to be as foolproof as possible . The regula
tors monitor their internal temperature; 
and if they get too hot, they turn off. Short 
circuits will also cause the IC's to shut 
down . The trip point isn ' t a definite figure 

because it depends on the input/output 
voltage difference and the temperature . 
In general, a 78xx-series regulator that is 
well heat-sinked will be able to handle 
about an amp-but that's really the upper 
limit. 

Now that we understand the circuit in 
Fig. I , let's see what's wrong with it. As a 
side note here, one rule of design is at
wars to design with worst-case operation 
in mind. Remember Murphy's Law and 
don't forget that one of the drawbacks to 
original design-work is that the responsi
bility for backing the warranty is yours. 

Problems 
Someone once said that there's no such 

thing as a free lunch , and that applies 
here . We're using capacitors to help the 
regulator minimize noise and transients, 
but capacitors cause another problem. A 
rapid reduction in either the input qr out
put voltage will cause. the capacitors to 
discharge. How much discharge current 
is generated depends on a lot of 
variables- the values of the capacitors , 
the rate of voltage reduction, and so on . 
Most regulators are built to withstand a 
certain amount of discharge current, but 
the unpredictability of the amount of that 
current makes for a real problem. In order 
to put things in perspective, consider that 
a I 0 ,uF capacitor can develop 20-amp 
spikes when it ' s shorted. 

If you're designing a power supply 
only for low-current systems, that doesn ' t 
present much of a problem. But if you're 
going to need a healthy amount of cur
rent. something has to be done to protect 
the regulator against accidental capacitor
discharge. 

It will help to think of the regulator as a 
bunch of control circuits with a beefy 
pass-transistor at the output. In Fig . 2 we 
show only C I and C4; since C2 and C3 
are relatively small, we don' t have to pay 
as much attention to them. 

In the case of an input short, we have a 
big problem with C4. When the input 
short occurs , C I will discharge through it 
and the input voltage to the collector of 
internal pass-transistor Q I will rapidly 
fall to zero. That means the output voltage 
will be greater than the input voltage . 
Since C4 will have stored a nice, healthy 
charge , it will start to discharge . Some of 
the discharge current will go through 
R" - the equivalent resistance of the reg
ulator' s protection circuitry. If the current 
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renlal are copy guarded. This removes copy guard 
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Tuning. 
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Converter. Converts video signal from any video 
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terminals. Allows yDIM' VCR output to feed two 1V 
sets at lhe same time, wilh virtually no signal loss. 
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is substantial enough, R,c isn't going to 
pass it fast enough and .the emitter-base 
junction of Q I is going to be reverse 
biased. If the current is great enough, Ql 
is going to break down and the regulator 
will be-to use a technical term
zapped. 

.._ ___ ..-._'Fici."'2 _____ __. 

Fortunately, an output short isn't any
where near as serious. In that case, C4 
will discharge across the output short and 
the input voltage will be greater than the 
output voltage. Luckily. the regulator 
was desicned to deal with that. It will start 
to pass ~ore and more current until its 
thermal-overload point is reached and it 
shuts down. Remember, the regulator 
was designed to source current, not sink 

Line 
fused. 

Line Regulation: .±.0.1% max. for 
.±.10% change. 

Load Regulation: .±.0.2% max. 
50/100% Rated Load. 

Ripple & Noise: Typical 1% P·P max., 
all outputs. 

Drift: Less than 3% after 10 minute 
warm up (A & c Series) . 
Less than 1% after 10 minute 
warm up ( 8 & D Series). 

Converter Frequency: 
RCC System, 30kHz (A & C Ser ies). 
FCC System, 50kHz (B & D Series). 

Efficiency: 65% • 75% Typical. 
Temperature Range: 

Operating, -1ooc to +sooc. 
Storage, -zsoc to +sooc. 

Over Current Protection: All outputs 
short circuit protected by current 
foldback with automatic recovery 
after fault removal. 

Over Voltage Protection : All outputs 
limited to 130% of rated voltage 
in event of internal failure. 
(A Series, not provided). 

Recovery Time: Less than 300 l.lS 
to within 0.5% final value Ctvo). 

M.T.B.F.: Excess of 35,000 hours. 
Metal Enclosure: Anodized matte tan. 
Hold·up Time: 35ms (max) after toss 

of normal AC power. 
CALL TODAY (617) 682-6936. 
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it. That's why an input short is so much 
more potentially dangerous than an out
put short. 

In order to protect against input shorts, 
we have to find a way to provide an es
cape path for the discharge current of C4 .. 
We'll add a diode as shown in Fig. 3. 

Adding protective diode D I gives us a 
really slick solution to the problem. If the 
input shorts out now, the discharge cur
rent from C4 will forward bias the diode 
and all the "bad" current will be shunted 
to ground through the input short. You 
may wonder why the diode doesn't bleed 
off some of the "good" current when the 
regulator is operating normally. But 
we're out of space, so you'll have to wait 
until next month for the answer. R-E 

Send check to ISCET, 2708 W. 
Berry St., Ft. Worth, TX 76109. 
Name ________________________ _ 

Address 
City ___________ _ 

State Zip 
__ copies @ $5.00 ea.__ ___ _ 

Send material about ISCET 
and becoming certified. 



When TCG first set out to make a complete line of 
replacement semiconductors of outstanding quality 
and value, the big guys tended to look down at us. 
Now, four successful years later, they're suddenly 
seeing us from a whole different perspective. In fact 
TCG now offers more replacement numbers than 
either G.E. or RCA. 
We've grown so fast because we give you more of 
what you were buying the other manufacturer's parts 
for. We test our parts extensively on state-of-the-art 
equipment during every phase of production. That 
means you get top quality, backed by our full, two-year 
replacement warranty. And while we already offer one 
of the industry's most extensive parts lines, we're con
tinuing to add more each year. That's why technicians 
in the know are turning to TCG's Replacement Master 
Guide, cross referencing over 210,000 different parts 
numbers. 

Our special, computer-controlled inventory system 
means that when you decide to replace or design with 
TCG, you'll always find the part you need on your 
distributor's shelf. So, look for TCG replacement parts 
in either polybags or carton packs with device type, 
rating limits, package diagrams and competitive 
replacements right on the package. 
While it's been a tough year for almost everyone else, 
thanks to all of you smart technicians it's been the best 
year ever for TCG. 

TCG 
TECHNICIAN 

COMPONENTS 
GROUP 

G. E. is a registered trademark of 
the General Electric Company. 

NEW-TONE ELECTRONICS 
TECHNICIAN COMPONENTS GROUP 
44 FARRAND STREET 
BLOOMFIELD, NJ 07003 

FIND TCG REPLACEMENT PARTS AND THE TCG REPLACEMENT MASTER GUIDE 
AT YOUR NEARBY DISTRIBUTOR. 
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SERVICE CLINIC 
An oddball output-stage problem 

WHAT WOULD YOU DO I THE FOLLOWING 

situation? Assume that a set comes to you 
for repair with a blown fuse and a shorted 
horizontal-output transistor. That's noth
ing unusual so far, so you would probably 
replace the fuse and transistor. Now, 
would you plug the set in and turn it on to 
see the results? No! If you did, you might 
find that you then had two dead output 
t.ransistors--one of which belonged to 
you! For safety, plug the set into a Variac 
(a variable-output transformer), run the 
line voltage well down, and measure the 
current through the fuse. Then, slowly 
increase the output voltage of the trans
former, watching the ammeter carefully 
to see that it doesn't go out of bounds. 
Keep an eye on the DC voltages, too. 

There is a new variation of this too
common symptom that's been popping 
up in my mail quite often lately. In fact , it 
appeared twice in one batch last week. 
That variation has the same symptoms to 
start with, and when you replace the tran
sistor and fuse, you find that there's still 
too much current being drawn by the new 
output transistor. Here's the oddball 
thing: Grounding the base of the output 
transistor brings the current back down to 
normal! I'll count to ten while you're 
thinking of what could be responsible for 
that. It's a good symptom because it's one 
that tells us something-it clears the pre
vious stages. It tells us that the output 
stage is working (because the drive is 
there), and that it's trying to drive the 
flyback and all of its loads (the low
voltage DC supplies from the flyback, the 
yoke, and the tripler- see Fig. I). Before 
we go any farther, you did check the 

JACK DARR, SERVICE EDITOR 

regulated DC voltage, didn' t you? If not, 
do so. 

What's causing the problem? 
Now that the previous stages are clear, 

we know that we've got an overload prob
lem somewhere in the flyback or its load. 
If the flyback uses a yoke-return capaci
tor, that could be shorted. To find the 
exact cause of the problem, the old pro
cess of elimination is best. Check all of 
the low-voltage diodes, their filter capa
citors, etc. for shorts. The best way to 
check the rest of the loads is by load
shedding-unhook suspected things (the 
tripler, the yoke, etc.) one at a time and 
then recheck for excess current. 

The yoke can be checked by unhooking 
it. Many sets have a B + jumper on the 
yoke plug and you'll have to jumper that 
with a clip lead. If your test indicates a 
short, check the yoke-return capacitor be
fore condemning the yoke. The "4-
legged capacitor" (which is used as a 
collector-shunt capacitor on horizontal
output transistors) can be checked with 
the ohmmeter or by unhooking it and 
jumping it to get collector voltage to the 
output. Those capacitors don' t seem to 
short too often. but sometimes. neverthe
less. they do. 

Check the flyback circuit. Some of 
them have a tuning coil in the output. 
Check that for shorted turns, and check 
the capacitor across it. One more thing: In 
most sets, the pincushion-correction cir
cuits are hooked to the flyback/yoke. 
Those, too, can develop shorts in the 
transformer or capacitors. You might also 
have a wiring short or arc-over. 

Once again 
To sum things up, what you have to do 

is check everything that could cause the 
flyback to be overloaded, and thus cause 
the symptoms you're seeing. It doesn't 
take as long as you'd think. What you 
have to do is eliminate everything that 
could overload a good flyback, and if it all 
checks out, then you're left with one thing 
that could be causing the problem--the 
flyback itself. Because of the high cost 
and difficulty of replacing flybacks, we'd 
recommend that all the other tests be 
made first. Replacing a flyback and find
ing that you still have the same old 
symptoms can be a real bummer. Some
thing like that can ruin a technician's day 
(and a couple of days' profits!). So, make 
sure that you have eliminated everything 
that could cause an overload on a good 
flyback before you suspect the flyback 
itself. 

We check things like that because what 
we're dealing with is an " AC short." 
Note that there is no short when there's 
nothing but DC on the flyback (when the 
base is grounded the DC's still there). But 
when we start feeding drive pulses into 
the flyback, we see the short. So, some
thing like a shorted winding in the fly
back, or an overload on one of its outputs, 
is responsible for the short symptoms. 
We' re "'pumping into a short" when the 
flyback is getting normal drive. 

The scope can be a lot of help in check
ing things. You can (should!) check the 
base drive for correct frequency, peak-to
peak voltage, etc. Judging from the 
symptoms, something will be there. With 
the voltage reduced, check each output 
for pulses. On a working output, you 
should see the normal pulse as shown on 
the schematic, but at a reduced level--the 
pulse level will be in proportion to the line 
input. If you've reduced the line voltage 
to one half of normal, the pulse should be 
only one half of the normal amplitude. 
Quick checks of the low-voltage supplies 
can use the same test and ratios. You can 
even check for pulse input to the tripler; 
hold the probe near, but 1101 touching it, 
and check for a good high pulse . If you 
find an output that should have a pulse but 
has nothing, that could be the shorted 
winding. Disconnect everything from 
that terminal and check the resistance at 
that point. It will be very low, and you 
may not get a usable reading. Turn the set 
on with the winding open and check for a 



This talking phone TELLS you in clear English what numbers you're dialing. 

We'll Try to Describe Everything 
This Space-Age Phone Does 10 One Page 

of small Type. It wo_,•t Be Easy. 
• • ..... 1!'5 

It's as though someone said-
,' Let's think of everything any telephone 

can do, and combine them into one fantastic 
instrument.'' 

SomeOfJ!J did say that. This is it. 
We call it THE EVERYTHING PHONE be

cause it does everything. It advances the 
science of phone communications by ten 
years, even in this age of wild changes and 
improvements. 

For example-
This Phone Actually TALKS To You 

The Everything Phone speaks to you in a 
warm, gentle voice. It never tells you wrong. 

Touch the "Voice" switch and when you 
push a button, the phone tells you the num
ber you've pushed. If you're working in dim 
'light, you won't dial a wrong number, be
cause your friendly phone voice-repeats 
each digit immediately, as you dial it. 

A Complete Phone Answering System 
If you press the "Prefix" key, the "Clear" 

key, the Direct Memory Keys, or any of the 
other special function keys (more about 
these later) , your Phone Voice tells you what 
you've pushed. If you get tired of company, 
you can shut off the voice; but it's like hav
ing a friend right inside your phone. 

This feature takes some explaining. 
In the bank of keys to the right of the dial 

pad are three marked M1, M2, and M3. M1 
and M2 will tell a caller, when you' re out, 
either when to call back or another number 
where you can be reached 

What about M3? 
M3 makes any cassette recorder an 

answering device. Using the connector (sup
plied), your recorder can take messages up 
to the total length of any tape cassette. The 
Everything Phone turns the recorder on and 
off automatically when a call comes in. 

So-you have your voice of 1) a message, 
in the phone' s own voice, to call back at 
whatever hour you designate; 2) a message 
that you're out and can be reached at what
ever number you designate; 3) an invitation 
to leave a message after the tone, with a capac
ity as long as the cassette-an hour or more. 

Memory Keys Galore for Automatic Dialing 
At the left of the numeric keypad are ten 

Direct Memory Keys. The key at the upper 
left is for MCI, Sprint, or other computer
code dialings. It hold-s the access number 
and your personal code number. 

The other nine let you dial stored num
bers, including long distance numbers, by 
pressing one key. You can inset a tab show
ing whose number is stored. 

But you ain't see nothin' yet! 
You actually can store up to 50 numbers 

of 20 digits each, using a two-number code. 
Example: if you already have 30 numbers in 
memory and you want to store 1-305-
4 73-2044, punch in that number, use the 
"Store" key and" 31 ",and you'll be able to 
dial that number in the future just by press
ing "31 " . 

Quality Speaker-Phone 
Of Course The Everything Phone has one

way speaker-phone capability. Of course it's 
high quality sound. 

Just press the " Speaker" button and you 
have a hands-free phone. A volume control 
gives you just the right amount of amplifi
cation. 

Music on Hold; "Mute" Switch 
You can put a caller on hold just by pressing 

the "Hold" key. What a pleasant surprise! 
Instead of dead sound, the person on hold 
hears a pleasant melody. (You'll hear it too, 
so you won't forget he' s on hold.) 

You have a "Mute" privacy button, and it 
couldn't be more convenient - it's right in 
the center of the modern hand-phone. Press 
that button, and although the other party 
won't be able to hear you, you'll still be able 
to hear him or her. Release the button and 
communications are normal again. (No tell
:ale "click" when you press the Mute button.) 

Here's a List of Other Built-in Benefits 
Your Everything Phone is an electronic 

butler. It has-
-Automatic redial. Press this key and your 
phone will redial the last number you called 
either once (if the phone is off the cradle) or 
four times (if the phone is in the cradle) . 

- Pulse/Tone selector switch. In areas 
with rotary dialing only, slide the switch to 
"P". In areas with touch-tone, slide it to "T". 

- Ringer off switch : You can turn off the 
pleasant "chirper" (it isn't a bell) when you 
don't want to be disturbed. A separate ringer 
l.e.d . light will alert you, if you're interested. 

-Access pause key. For Sprint, MCI, 
and other code numbers, the Pause button 
gives you the proper gap between the original 
dialing and the time the system takes to 
answer with a tone. The Pause has other 
uses, too, but we just can't list all of them 
here. 

- Secretarial aids. Open a little door and 
you have a memo pad to jot notes. For the 
numbers stored in automatic dialing memory, 
slide out the Directory Card, concealed under 
the phone unit. 

- Battery backup. Two tiny, easily re
placeable batteries keep your memory intact. 
A power failure, even one that lasts for 
months, won't wipe out wh'at's stored in 
the memory. 

Anything Else? 
Probably. We ourselves h;lven't figured 

out all the phone assistance The Everything 
Phone can give you. But we do know this: 

No other phone ever made has all the 
benefits and comforts this one has for you. 

CAN YOU BELIEVE IT? 
THE EVERYTHING PHON!= 

IS YOURS FOR JUST 
$199.95 

two for only $189.95 
( + $4.50 shipping each) 

Order your EVERYTHING PHONE 
by lifting your old-fashioned phone 

and calling tpll-free: 

1-800-227-1617 
Ask for Operator No. 11 0 

in California 1-800-772-3545 

Have your VISA or MasterCard handy. 
Phones are manned seven days a week, 

24 hours a day. 

We Absolutely Guarantee! 
The Everything Phone· is a lot of fun, and it's 
the darnedest electronic instrument you 
ever owned. But if at any time during the 
first full month you own it you decide not 
to keep it, send it back and we' ll refund 
every cent you paid. 

~~~MOOMM~OOMMMMOOM~~MMM~ 
Send check or money order, or charge card 
information ($199.9p + $4.50 shipping 
Total , $204.45) to New Horizons, or call the 
toll-free number above. 

The Everything Phone 
is another electronic marvel from 

NE:W HORIZONS 
Dept. RE-5, 245 Fifth Avenue 

NewYork,N.Y. 10016 
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One of America's two great 
probes. Imagine stocking only one probe 
for engineering, field service, OA and 
production test scopes. TPI's wide com
pensation range and 250 MHz bandwidth 
provide this economy and simplicity. 

Available in : X1 attenuation; X10; 
X10 with automatic scale factoring; 
X100; X10 (300 MHz): and a 
switchable X1-X10 universal probe. 
TPI Modular Probes will accept 
accessones from major scope 
manufacturers. 

INSTANT 
REPAIR 
Probe tip, 
head, BNC 
and cable all 
screw into 
place easily ·IIIJ 

$5soo ",TEST rTill1 
M12X10 " PROBES, INC. m ~~u:cf.a,ists 

COLINE US. SALES & STOCKING SOURCE 
P.O. Box 211 3, La Jolla, CA 92038 o (61q) 459-4197 

CIRCLE 85 ON FREE INFORMATION CARD 

II II- El I - REPRINT a ••- . I!D r11n1as. sooKsToRE 
0 Build Your Own Satel li te TV Receiver . $7.00 
0 8-Ball Satelli te TV Antenna . . $5.00 
0 Build Your Own Robot. . $12.00 
0 TV Oescrambler (January, February 1981) . $3.00 
0 V1deo Enterta inment (January 1982) . .. .. ...... $2.00 
0 Your Own Computer (October 1981) ........... $300 
0 Radio-Electronics back issues (1982) . . .. $3.00 

(January 1982 not available) 
Wri te in issues desi red ______ _ _ 

0 Radio-Electronics back issues (1980) . 
(March, May 1980 not available) 

.. $4.00 

Wri te in issues desired _ _______ _ 

To order any of the items indicated above, check off the ones 
you want. Complete the order form below. include your pay-

0 Radio-Electronics back issues (1981) . 
(March, December 1981 not available) 

. $350 

Write in issues desired _______ _ 

0 Radio-Electronics back issues (1978-79) . 
(October. November 1978 not avai lable) 

$4.00 

0 Write in issues desi red _____ _ _ _ _ 

0 Special Projects (Winter 1980) . 
0 Special Projects (Spring 1981). 
0 Special Projects # 4 (Summer 1982) 
0 Soecial Projects # 5 (Winter 1983) 
0 Radio-Electronics Annual1983 . 
0 How to Make PC Boards .. 
0 All About Kits . 

. . . $400 
$4.00 

. . $400 
... $3 00 

$2 50 
$2.00 
$200 

ment, check or money order (DO NOT SEND CASH). and mail ARTICLE 
to Rad io-Electronics. Rep rint Department. 200 Park Ave. 
South, New York. NY 10003. Please al!ow 4-6 weeks for 
delivery. MONTH YEAR 
If ¥OU need a copy of an art icle that is in an issue we indicate is 
unavailable you can order it di rectiy from us. We charge 50¢ PAGES 
per page Indicate the issue (month & year). pages and article 
desired. Include payment in fu ll. plus shipping and handiing =,.--,-=-c---- @ 50~ each - --==-=::= 
charge. TOTAL PAGES TOTAL PRICE 

MAIL TO Radio-Electronics 5:83 
Reprint Deoartment, 200 Park Ave. South. New York. NY 10003 

Total pr ice of order . 
All payments must be in U.S. funds 

Sales Tax (New York State Residents only). 
Shipping & Handl ing (U.S. & Canada only) (Includes FIRST CLASS POSTAGE) $1.00 per item 

All other ($2.00 per item. sea mai l) .. 
($4.00 per item. air mail) . 

Total Enclosed . 
Name _ _ _ _ _ _ __________ __ _ 

Address _______ ______ _ 

$ _ __ _ 
$ ___ _ 
$ ___ _ 
$ ____ _ 

.. $ ___ _ 

... $ ___ _ 

City ______ _____ _ ___ _ St3te _____ _ Zip ______ _ 

pulse . If it is there. check external com
ponents for breakdown under load. The 
best way to do that is by replacing them. 

As I said , we've been getting too many 
letters about thi s oddball problem to 
ignore it : I thought this little run-through 
n1i ght be of some help . I certainly hope it 
will , and wish you good luck. R-E 

SERVICE 
QUESTIONS •• ,j. 

HORIZONTAL OSCILLATOR 
PROBLEM 

I wrote you about a problem in a Sylva
ni a A-12- the hori zontal oscillator 
wouldn ' t start. Well , after quite a bit of 
trouble 1 finall y found the solution . I re
placed the FET (part No . 13-28654-5 , 
new part No . 13-43112-1) . What they 
don ' t tell you is that the pinout of the new 
part is different from that of the old one , 
so watch out! I would also suggest that 
capacitors C410 , C414 , and C416 be 
changed. · 

Thanks to Rar Green of Camden, AR . 
That's the kind ~!feedback that can be a 
lot of help to the rest of us . 

HEAT-SHRINK HINT 
have a h int fo r shrinking heat

sensitive tubin g in tight or enclosed 
places. I wrap a few turns of Vs-inch cop
per tubing around the barrel of a pencil
type soldering iron, slip about an inch of 
Tefl on tubing over the top of the copper, 
and then slip rubber tubing over the Tef
lon. When you blow into the rubber tub
ing. your breath is heated as it passes 
through the hot copper. You can easily 
direct a stream of hot air into ti ght places 
using this method . I used an old iron with 
a broken tip that was no longer any good 
for soldering. 

That sounds lik(? a verv good trick. 
Thanks ro James Bohn of Florissant , MO 
fo r that hint. 

RETRACE PROBLE~ 
I've got a terrible retrace problem in a 

Zenith 14A9C50. Nothing I can find s~ems 
to be bad, but the retrace lines are there, 
and they are bright enough to upset the 
customer. Help!-S.H., lrmo, SC. 

I told 'him 'to check this and that , and as 
a last resort , to check the setting of the 
CRT screen control s. If they are too high , 
you' 11 "get retrace 1 i nes. That turned out to 
be his problem. In o lder sets, those con
trols should be checked as a matter of 
course- they are too easy to get at and 
"twiddle. " 

INTERMITTENT PICTURE 
The picture on this Zenith System 3 

went bl ank intermittentl y, but the sound 
was OK. although a bit hashy . Changing 
channels or turning the set off and on 
woul d somtimes bring the picture back . 



No wonder they call it the SUPERFONE! 

At Last-a Cordless Phone 
with 1WICE the Range, Sound 
Fidelity to Rival Phones with 
Cords, and a Privacy Code 
System-All r&ts in a Phone 
Less Than· an ~nch Thick! 
The Super Fane is less than /" thick. The base unit has a built-in speaker phone, 

a fully independent intercom and is I 10 volt-220 volt switchable. 

Until now, cordless phones have 
given you wonderful convenience. But 
they've had two problems: 

1. The range is limited to 600 to 700 
feet. 

2. Some of them sound as though 
you're talking inside a barrel. 

As cordless phones have become 
enormously popular, another problem 
has arisen: two people, living near each 
other, can have the same channel. Not 
only is there line confusion, but someone 
else can literally make a long distanc~ call 
on your phone. 

No more. Never again. 

Range: 1500 Feet OR 1\IIORJ;I 
The SuperFone 650 uses state-of

the-art electronics to bring you the 
ultimate cordless phone. Sound quality is 
superb- and it stays superb, 1500 feet or 
more from the base station. That's more 
than twice the distance of standard 
cordless phones. 

Only SuperFone 650 has a secret 
code system to prevent interference and 
false operation of the phone. You choose 
from 512 possible "code" combinations. 
Both the base unit and the phone are 
locked onto that code, which you can 
change when you want to. 

No other phone can interfere. No 
other unit can share the signal. No one 
else can hear or speak on your carrier
wave. 

Enormous Range 
We say the SuperFone 650 has a 

range of 1500 feet. 
Notice we didn't say"upto" or "as far 

as" 1500 feet. There's no hedging, 
because this seems to be the minimum, 
not the maximum range. · 

Users report 1800 and 2000 feet. 
That's nearly half a mile. SuperFone 650 is 
a radiophone, not a toy, and that's why its 
signal doesn't break up or start hissing or 
crackling when you get half a block away. 

You can tell when you heft it. It's a 
Uttle Giant. You can feel the power inside. 
What a maiVel of electronic engineering it 
is! And it's tough, too. It !its into your shirt 
pocket, and you can bounce it arou11d all 
day without damaging it. 

Speak~hone, Intercom -
Everything! · 

SuperFone 650 is The Everything 
Phone. Anything any phone can do, it can 
do. 

First, the base station is a speaker 
phone. Touch a button and you can have 
a hands-free conference conversation in 
the room in whicb.Jhe base station sits. 

Next, it's an intercom. You can page 
the handset from the base unit and have a 
private conversation. You have a true 
wireless intercom, not just a signal. 

Third, you have a privacy button. 
Push that button and you'll still be able to 
hear anything the other party says, but he 
or she won't be able to hear you until you 
take the button off "hold." 

Fourth, you have an automatic redial. 
Touch the key and the SuperFone will 
redial the last complete number. 

What else? A security switch which 
makes it impossible for anyone to call out 
on the remote phone, without changing 
the ability to receive calls. A volume
-control for the speaker on the base unit. A 
call button to page the base from the 
cordless phone. · TillS PHONE HAS 
EVERYTIIING! 

30.Second Installation 
Plug your SuperFone 650 into any 

wall AC outlet. Push its standard modular 
terminal into the telephone plug. You're in 
business. 

Every component is heavy-duty, 
from the built-in condenser microphone 
(with automatic gain control) to the LED 
indicator lights. This phone is designed for 
hard use. 

The SuperFone 650 is yours for 
$249.95. If you want the SuperAntenna 
with it, giving you a range of a mile - or 
even more - you can have both for 
$319.95. (Or you can get the Super
Antenna alone for $79.95.) 

We Absolutely Guarantee! 
Use the SuperFone 650 (or any 

electronic instrument you acquire from 
us) for up to 30 days.,Iffor any reason you 
decide not to keep it, return it for a 100% 
refund. 

The SuperFone 650 - $249.95 
The SuperAntenna - $79.95 
BOlli Phone and Antenna -
$319.95 
SupeRange 3 Y2 mile phone or 
SupeRan~e with 8-mile Super
Extender unit -write for information. 
(This phone for export only). 
Adapter for Multi-line telephone -
$39.95 
Add $4.50 per total order for shipping. 

For Export Only -
111E MOST POWERFUL 

PHONE OF ALL nME-
3lfz TO 8 MILE RANGEl 

The SupeRange phone is so 
powerful we're authorized to sell it for 
export only. 

This phone operates clearly, up to 
3 Y2 miles from the base station. Add the 
Super&tender unit and the range goes 
up to an incredible 8 miles. 

Write for information about this 
remarkable instrument. 

niPLE THE RANGE 
OF ANY CORDLESS PHONE! 

The SuperAntenna will give your 
cordless phone, regardless of make or 
model, three times the range it has now. j 

If the range is 700 feet, it'll leap to 
over 2,000. If it's 1500 feet, it could be as 
far as one mile! 

Easy to install. Only $79.95 
complete. Add $4.50 for shipping. 

For instant service, if you have a VISA 
or MasterCard, call toll-free 24 hours 

a day, seven days a week: 

1-800-227-1617 
Askfor0pe~tor110 

(in California, cali 1-800-772-3545) 

The SuperFone 650, SuperAntenna, and 
SupeRange phone are more electronic 

maiVels from 

NE:W HORIZONS 
Dept RE-5 I 245 Fifth Ave. 

New York, NY 10016 
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Also. sometimes it would come back by 
itself. I suspected the Chroma
Luminance module, but the problem real
ly could be anywhere. You suggested 
some things to try, including lightly tapp
ing stages. 

I found that the picture could always be 
restored by a tap on the shield over video 
amplifiers Q 1226 and Q 1227. Our Zenith 
distributer supplied a new circuit board 
without charge (after a letter from Zenith 
Customer Service, Chicago). The new 
board is 9- 151-03C -the same number as 
the original, but with a "C" suffix in
stead of the original • ·A. '' The difference 
is that the shield on this one is soldered 
instead of pressed on. Also, there's no 
zero-carrier adjust as there was on the old 
one. That control might have been the 
faulty part. I hope this will help others 
who run into this problem. 

It certainly will. Thanks tol.H. Sutton 
of Conway, AR for the feedback. 

COMPUTERS NOW! 
I've got a TRS-80 microcomputer with 

an intermittent video output. The screen 
goes dark, but the computer still works 
and the printer output is normal. The com
puter technician hasn't found the problem 
yet.-E.L.G., Merritt Island, FL 

Whee! Now I'm a computer 
technician-and I know nothing about 
them. However. I do know how to find 

out why a picture tube goes dark. 
Check all of the things around the CRT 

such as high voltage, all the DC voltages 
on the base, and the socket contacts. Loss 
of high voltage will cause your problem, 
as will incorrect bias and intermittant 
socket contacts. You may have to monitor 
some of those voltages to find out which 
one changes when cutoff occurs-but one 
of them does! Check and log all DC vol
tages while the monitor is working, and 
then recheck them when the fault shows 
up. 

MUSIC-AMP DISTORTION 
I asked you about distortion in a Poly

tone musical amplifier. Your suggestion 
for checking pin 9 (the feedback pin for 
distortion correction) of the LM-391 IC 
was the clue. An open resistor, R20, be
tween pin 9 and the emitter of the 92PU07 
transistor was the cause of the distortion. 
By the way, there's a mistake in the 
diagram-pin 16 is B + and pin II goes 
to the junction of RIO and R9. G.F. 

TUNER PROBLEM 
This GE 25YME had no sound and no 

video, and the tuning voltage on the con
trol assembly was a constant 30 volts on 
all channels, instead of the normal 1-25 
volts. I replaced the PLL IC as the service 
manual said, but with no success. I re
placed both the tuning-control assembly, 

THIS CATALOG IS YOUR KEY TO 
INCREASED EFFICIENCY AND 

PRODUCTiVITY. AND BECAUSE IT'S 
FREE, YOU'VE ALREADY STARTED 

TO REDUCE COSTS! 
This is our current 
catalog ... The Wire 
Handlers. It's tilled 
with wire handling 
tools designed and 
engineered to make 
your life easier. The 
tools are unique ... 
unique in design, 
and unique in the 
way they perform. 

You may know 
about our Wire 
Strippers ... but 
we also offer the 
finest power electric 
desoldering tools, termination kits, 
wire and cable cutters. slitters. crimpers, and low cost 
voltage testers. available. Ask for your copy of The Wire 
Handlers today! Just send your business card. 

.PALADIN = CORPORATION 
Suite 106, 31332 Via Colinas, Westlake Village, CA 91362 

Call [213] 991-4970. 

EP93Xl68, and the wideband amp with 
an EP93X289 tuning assembly. That 
fixed it. 

Thanks to David E. Law of Astoria, IL 
for that hint. One of these days we'll get 
into the problem of those tuners and their 
repair. More and more of them are show
ing up. 

MORE ODD TUBES 
I need a 6DL4 tube, but can't find one 

anywhere. Do you have ideas?-T.M., 
Spring, TX 

Try Transeleteronic, 1365 39th Street, 
Brooklyn, NY 11218. 

(Feedback: Thanks! They said they had 
30 o_fthem in stock, and they shipped four 
of them to me quickly.) 

SYNC PROBLEM 
I've got a dandy in a Magnavox TB-9 

chassis. There are four or five vertical 
lines in the picture with ringing at the 
top-they look like upside-down Christ
mas tress! I'm lost.-D.A., Babbit, MN 

The ringing at the top of the picture is 
due to horizontal instability. I'd say that 
that could be due to "something" getting 
into the horizontal sync. That can come 
from an open filter or bypass capacitor 
that is letting pulses get into the sync. Use 
a scope to check the DC supplies to the 
sync separator and horizontal oscillator. 
Check the composite sync to see if the 

CIRCLE 93 ON FREE INFORMATION CARD 
CIRCLE 55 ON FREE INFORMATION CARD 



*********************·····················•**************************************** 
2300 VARIABLE DOWN CONVERTER 
********************************************* ************************************* 

MHz 

ANTENNA KIT ~'i{J:J. PARTS CONVERTER 
s~ass ~ - ..:12 WASHERS Converter P.C. Board KIT 

, 31 SPACERS Plated through holes 
MOUNTING BRACKET for stability ........ $4.95 

6" RG 174 COAX Power Supply 
'F' CONNECTOR • 35" ROD P.C. Board ...... .. . 2.95 

6112" x 4" P.V.C. PIPE MRf 901 .......... .. ... . 2.00 
2 DRILLED END CAPS • HARDWARE NE02135 ....... ......... 4.95 

2835 Diodes .. .... .... .95 
r-;~;:;::;::~::;:;-;:=:::-:;-;::;-rr=====::;-1 .001 chip POWER SUPPLY Caps. ·· ··· ······· 10/ 3.95 

Complete Choke Set of 4 .. .... 1.95 ___,.. ?.3 KIT Down Converter LM 317 Regulator 1.25 
System 'F' Connectors 

L~~ _ s~a ss A~~~~~~E~IT Ja~fs~;~n-st~~~e·~· .so 
-~ POWER SUPPLY KIT 12 VAC 700 MA 4 95 

CONVERTER KIT ••·· · 
POWER TRANSFORMER P.C. BOARD SPECIAL $49.95 'U' Bolt ....... .. ... .... .... . 95 
COURSE TUNE POT. RF CHOKE BALUN 
FINE TUNE POT. KNOB QUANTITY 75 to 300 ohm ...... l.95 
3 'F' CONNECTORS WIRE DISCOUNTS BALUN 
RESISTORS & CAPS 2 SWITCHES Any Price in Adv. for rabbit ears .... 2.95 
LED WITH HOLDER 4 DIODES 12 % ott *RG 59/U COAX 
TERMINAL STRIP LM 317 REG. ~~ ~~! 18% off WITH CONNECTORS 

WOOD GRAIN CABINET WITH SILK 50 pes. 25% off FACTORY MADE 
SCREENED front and back $10.95 Extra 1~~~ ~~~ · ~~~ ~~ 1 ~~ ~:: · · $l~ ~~ 

BUlL T POWER SUPPLY .......... ....... ... $34.95 Q~aont~~,;~~c~~nt 2~ ~: : ng 

P.C. BOARD PRE-DRILLED 
SOLDER PLATED WITH 
PLATED THROUGH HOLES 
FOR A MORE STABLE PIC-
TURE. JV~e;v .t! 

. .. . 7.t"S7Hoo-rli!Ftro.J'> ... 

3~ 
2 HP 2835 Diodes 
6 .001 Chip Caps . 
9 Resistors 
4 Prewound chokes 
1 Electrolytic Cap. 
1 Pre Made Probe 

@@@@@@@@@@ 
*WIRED P.C. BOARD TEST
ED, READY TO CONNECT TO 
CAN ·WITH PROBE & CABLE 
CONNECTOR ATTACHED. 

$24.95 

We will tune conver
ter board for $12.50 

trouble shoot 
add .................... 7.50 

trouble shoot 
power supply .. $12.50 

plus any ports needed . 

We will accept telephone orders for Visa & Mastercard 
No C.O.D. Orders 

To Order Call 8oo-428-35oo 317-291-7262 
Complete Kit Weighs 1 0 pounds. Please add SuHicient Postage 

6254 La Pas Trail 
Indianapolis, Indiana 46268 

ELECTROniC 
RAinBOW~ 

SAI'II.I.II'I I'II.IYISION RICIIYIR KITS 

CIRCLE 45 ON FREE INFORMATION CARD 

lnstruct1on manual. Contams printed 
circui't board layouts, parts placement, 
and alignment instructions. $25.00 
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problem shows up there. 
Check the horizontal oscillator/driver 

module and especially the sync input to 
that module. Also, it's possible that some 
kind of poor contact on the module itself 
could be causing your problem-a bad 
ground contact, perhaps. 

HINT ON TRIPLER 
I asked you a while ago about using an 

ECG523A tripler in this Curtis-Mathes 
CMC-51 chassis. You gave me some 
help. I found out that it could be done by 
taking the focus dropping-resistor out. 
and connecting the focus control from the 
new tripler directly to the focus lead from 
the CRT socket. I also connected the con-

trol lead from the tripler directly to the 
focus control on the TV, thus eliminating 
the drops in the TV by using (presumably) 
a network inside the tripler. Thanks, it 
works fine. 

I don't think there is a dropping resis
tor netll'ork inside the tripler. If I'm not 
mistaken, the focus voltage is simply tap
ped off the triplerat a point where it' sjust 
about right for that use. 

NOTE ON DERATING-RESISTORS 
CLINIC 

I read your Service Clinic on derating 
resistors (October 1982) and I agree with 
you, but a word of caution is in order. In 
certain circuits, a low-wattage resistor is 

Huntington's Disease Kills on and on and on a 
II NATIONAL HUNTINGTON'S DISEASE ASSOCIATION 

Sutte501.14418(oadway. New York. NY 10018 
212-966-4320 

71-1 

TRY TELLING THESE PEOPLE 
THAT CANCER IS UNBEATABLE. 

Everyone in this picture shares something in common. They've all had 
cancer, and are leading happy, normal lives. 

Through progress in treatment, knowing the risks and early detection, 
over two million individuals have survived cancer. 

But most people don't know that They still think cancer is unbeatable. 
A fact which over two million people would like to dispute. 

I AMERICAN CANCER SOCE1Y. t How you live may sav.,your life. 
This space contributed as a public service. 

used as a protective device-for example, 
the small emitter-resistors in high-power 
transistor output stages. Those are meant 
to blow out, protecting the board and 
other parts. You'll find fusible resistors in 
other places, too. 

Thanks to Steven R. Eddington of 
Bloomington, IN for that note. I'll go 
along with that Steve! You'll find places 
where resistors are deliberately low-rated 
for that purpose. However, if you use the 
one special tool that we should on all 
cases, those will be fairly obvious. That 
special tool is your head! 

NO RASTER, BUT PLENTY OF 
HIGH VOLTAGE 

In this Zenith 12A 12C52, the high volt
age is a nice 29 KV. The horizontal oscilla
tor is running and all DC voltages are OK 
except for the boost, which is at about 8 + 
(450 volts). The focus voltage atthe CRTis 
OK. There's no raster. What's going on 
here?-R.M.H., Norco, LA 

Well, I ran in circles for a while (not an 
unusual exercise for me) but it finally hit 
me. Your boost is low. Actually you have 
no boost at all, just B +. (What threw me 
me here was that that loss of boost usually 
reduces the high voltage quite a bit.) With 
no boost, the screen voltages on your 
CRT are going to be very low, and the 
picture tube will cut off. Check the dam
per, boost capacitor (it could be open), 
etc. R-E 

EQUIPMENT REPORTS 
continued from page 32 

shortwave listener who may have more 
than one radio, but is short on antennas. 
And, there is provision for connecting up 
to two antennas to the model 959. The 
antenna you want to use is front-panel 
switch selectable. 

Using the model 959 combination an
tenna tuner and preamp is easy. The in
struction pamphlet is clear and concise, 
so it should take no more than thirty 
minutes to have the unit up and working. 
One thing that we should note is the need 
of a good earth ground. That will prevent 
unwanted oscillation when the preamp is 
in use. 

About the only thing missing with this 
nearly plug-in-and-use-it tuner is a good 
theory explanation in the instruction man
ual. Although there is some minimal
level theory included in the introduction, 
it still isn't enough for the technically 
inclined hobbyist. A schematic, howev
er, is included. 

Overall, the MFJ model 959 Receiver 
Tuner/Preamp should be a good addition 
to any shortwave listening hobbyist. Its 
ease of use and the extra potential it brings 
to your receiver is worth the asking price 
of $89.95. R-E 



lized on cable TV systems to re-

move the KHz's signal from a 
distorted video (channel 3 in/ 

out) and also pass thru the 

normal undistorted/detected 
audio signal. Rocker switch 

operating mode to remove KHz's 

distortion from the video or pass all other chan

nels normally. Simple to assemble-less than 30 
minutes. Pre-tuned. Input/output Channel 3. 

75 ohms. 117VAC. 

SWD-1 Video Converter Kit ............. . 

D-35dB VARIABLE GAIN 

RF AMPLIFIER 
USES TWO REVOLUTIONARY 

NEW HYBRID 
BROADBAND AMPLIFIER ICs 

Works on all RF Signals from 40-900MHz 

EXCELLENT FOR USE WITH: 

• All Antenna Systems 

• Voice Communications 

• MATV Systems 

• CCTV Systems 

• Video RF Line Amplifiers 

• Frequency Counters 

• Oscilloscopes 

• FM Broadcasts 

Now you can use one TV/FM Antenna to cover all close and 
distant stations without experiencing overloading problems. 
Ideal for outdoor and indoor use. I/O impedance is 75 ohms. 
Power Supply is separate coax feed system which allows 
amplifier to be located anywhere in cable run. Power Supply 
has knob to control varible gain, LED power on indicator and 
on/off switch. 
ALL·2VG Wired and Tested ... 

Our New SlVA 14.5dB GAIN, 14 ELEMENT 
CORNER REFLECTOR VAGI ANTENNA 

e Not A Kit 
• 1.9-2.6 GHz • 38112" long 

• 23d8 Average Gain • Commercial Grade 
• Die Cast Waterproof Housing with 41fa" x 21/z" 

Area for Electronics 
• Includes P.C. Probe. F-61 Connector and Mounting Hardware 

MAE-2 32 Element VAGI Antenna. ..... $23.95 

Kato Sons' Regulated Varible DC Power Supply 
For use with KSDC-KIT 1.9 - 2.5GHz Down Converter. Completely assembled 
with Attractive Cabinet lV/Converter Mode Switch, Frequency Control and 
LEO Indicator. 
Model KSPS-1 A Assembled Power Supp~ . . $23.95 

ORDER ALL THREE ITEMS 

$7495 MAE-2, KSOC-KIT and 
KSPS-1 A for Only .. 

Regular price if ordered separately $82.85 
- CO-AX CABlES ARE NOT INClUDED -

an electronic comput~ 
network with memory which can accept up 

to six different sources of video signals and provide the flexi· 
bility of directing the inputs to any or all of the three outputs. 

Now you can eliminate ... the drudgery of disconnecting and 
reconnecting your video equipment each time you use it ... 
the tangled mess of cables which are impossible to trace 
out ... not being able to use more than one function 
at a time. 

Bambi lets you enjoy using your video equipment the 
way it should be ... electronically and on line at the 
push of a button. 

Model BEVS-1 Completely w;red and 
Assembled. Includes comprehensive Instruc-
tion/Operation Manual and Decal Set for $12995 
customizing your Video Switch installation. 

Designed for Simple Simon by former Japanese CQ Amateur Magazine's UHF 
Editor/Engineer. Unit utilizes new ingenious Printed Circuit Probe for maximum 
gain. Circuit board fits inside MAE-2 antenna housing. Requires mechanical 
assembly only. All electronics are pre-soldered and pre-tested. Usable up to 
approximately 15 miles 
Model KSDC-KIT 1.9 • 2.5GHz Down Converter Kit ........ $34.95 

Kato Sons' RF AmpiHier *22dB Gain* 
High quality 2 stage low noise RF Amplifier for 1.9 to 2.5GHz. Unit requires aprox
imately 10 minutes assembly. Fits in same housing with down converter. Covers 
distances of up to 30 miles. 
Model KSRF-2 RF Amplifier . . .. $23.95 

ORDER ALL FOUR ITEMS 
MAE-2. KSOC-KIT, KSPS-IA $9495 
and KSRF-2 for Only 

Regular price if ordered separately 5106.80 
- CO-AX CABLES ARE NOT INCLUDED-

with 
any 

purchase 

• Input/Output Impedance 75 ohm 
• Signal Loss 
• N01se 
• Input Return Loss 
• Isolation 
• Power Req 
• Dimensions 
• Weight 

3dB ±1 dB 
4dB ±ldB 
12dB min. 
65dB min. 

117VAC 60 Hz. 2W 
10Y4 W X 6% D X 3% H 

4Y, lbs 

Check the quality of Bambi against that of 

much higher priced competition. All solid 
state electronic switching provides \ow atten

uation (3dB), wide frequency response (40-
890 MHz), and excellent isolation between 
signal sources (each 1/0 section individually 

sheilded for 65d8 min. isolation). 

Bambi Now Provides Home/Industrial 
Security With The New ... 

Automatic Sequential Scanning BEVS-1 S 
That's right! In addition to Bambi's regular features listed 
above, we have added Autoscanning with a controlled 1-10 
second Varible Delay for up to six input security cameras. 
The BEVS-1 Sallows simultaneous recording on a VCR while observing activity 
on the monitor. Manual lock-on of anyone of six inputs can be accomplished at 
any time. The BEVS-1 S with our new Debbie CCTV-1 listed below 

BEVS-1 S Sequential Scanning Electronic Video Switch ... $199.95 

You Should Have Debbie'sTM Quality! 
Debbie 
CCTV-1 
CLOSED 
CIRCUIT 
TELEVISION 
CAMERA 

or Business Security 
Systems, Monitoring Production Lines, Childrens 
Play Areas, Etc. 
Features: 
• 2/3" Electrostatic Focusing Vidicon Tube 

• EIA 525 Line, 60 Fields Per Sec. Scanning System 

• 600 Line at Center Horizontal Resolution 

• 1 Footcandle Minimum lllumination 

• 10,000 to 1 Automatic Light Control Range 

• l.OVpp Composite, Negative Sync, 75 Ohm Video Output 
• 40dB Signal to Noise Ratio 

• Standard "C" Lens Mount 
• 11 OV ±1 0%, 50-60Hz, 9 Watts * * SPECIAL Debbie CCTV-1 Requires C-Mount Lens. PWD F~'t~ElfJtSA~~E $ 109 95 A~~~~~~~~COc~fffJ:~~gRo:S 16mm, F1.6 H;·Resolut;on Lens w/Cap.. . .. 19.95 

1-....;._.;,.. _________________ .;,.....;._...;. ___ . __ _.A_va-i-la_b_le-by_M_a_i_l 0-rd_e_r_O_n-ly--1--1 Mo~~:;i~~ ~::'a~~~~~~~~~~ Lock;ng, 360o Gooseneck for~~~~~ 

""". $159.95 

SIMPLE SIMON ELECTRONIC KJTS, ™ JOC. Send Check* or Money Order. Minimum ~so~~~~~~~~u~~r~~~~ebq~;~;dcov-lw•thBamb•BEvs- 1 s.anRFModulatorsuch 
Order: $16.95. Add 10% Shipping and 1----------------------1 3871 S. Valley View, Suite 12, Dept. R, Las Vegas, NV 89103 

In Nevada Call 702-871-2892 
Handling on orders under $40.00. For 
orders over $40.00, add 5%. Minimum 
Shipping and Handling $2.00. Cat. $1.00 
-VISA and Mastercard Acceptable

*Check orders will be held 30 days before shipping 

MODEL IC-1 INFRARED CONVERTER 
Adapts to any video camera. Reduces energy costs for night view
ing by 60%. Video tape in the dark without being detected. 
Excellent for • Factory Grounds Security • Home Surveillance. 

Write for Details. 
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CALL NOW 
AND 

RESERVE 

YOUR SPACE 

• 6 x rate $550 per each msert1on. 
• Reaches 220.500 rearJers. 
• Fast reader serv1ce cycle 
• Short lead t1me tor the placement of 

ads. 
• We typeset and layout the ad at no 

additional charge. 

Call 212-777-6400 to reserve space 
Ask tor Arl1ne Fishman. Limited num
ber of pages available. Mail materials 
to min1-ADS. RADIO-ELECTRONICS. 
200 Park Ave. South. New York. NY 
10003 

UNGAR'S NEW SOLDERING IRON for 
technicians and hobbyists features unique, 
long lasting THERMO-DURIC heater for fast 
heat-up. The CM25 has an integral nickel
plated cone tip (750°F) for use with both small 
or large connections. Handle design is roll 
resistant, slim, cool and comfortable. $8.50. 
See your Ungar distributor, or write UNGAR, 
Division of Eldon Ind., Inc., P.O. Box 6005, 
Compton, CA 90220. 

CIRCLE 114 ON FREE INFORMATION CARD 

WIRELESS & ELECTRICAL CYCLO
PEDIA. Originally printed in 1918, this 176-
page reprint of the complete catalog gives 
you an accurate look at the state of electron
ics in 1918. Contains everything from a Zinc 
Spark Gap to a 1 000-Mile Receiving Outfit. 
You can get your own copy of this modern 
antique, profusely illustrated, for only $4.95 
plus $1.00 P&H. Order yours from R-E 
BOOKSTORE, Radio-Electronics, 200 
Park Avenue, South, New York, NY 10003. 

THE MEAN LITTt.E KIT New compact kit of 
electronic tools. Includes 7 screwdrivers, 
adjustable wrench, 2 pair pliers, wire stripper, 
knife, alignment tool, stainless rule, hex-key 
set, scissors, 2-flexible files, burnisher, 
soldering iron, solder aid, solder and de
soldering braid. Highest quality padded zip
per case. Send check or charge Bank
Americard, Mastercarge, or American Ex
press. The JTK-6 sells for $95.00-JENSEN 
TOOLS INC., 7815 S. 46th Street, Phoenix, 
Arizona 85040, (602) 968-6231. 

CIRCLE 11 ON FREE INFORMATION CARD 

HI TECH CASSETTES. Now on 2 hour color 
video tapes "Learn how to improve your tv 
picture plus receive weak UHF-VHF station 
snow free. Detailed step by step instructions 
in the art of distance tv signal reception.
$29.95. Satellite TV-$29.95. Audio cassette 
version $14.95 each. Beta or VHS, Visa
Mastercard, Dealers Welcome. OX TELE 
LABS, 3822 N. Paradise Rd., Flagstaff, Az. 
86001' 602-774-4735. 

CIRCLE 112 ON FREE INFORMATION CARD 

TELEVISION MODULE includes VHF, UHF, 
and CABLE-TV TUNERS, IF AMPLIFIER, 
VIDEO DETECTOR, SOUND DETECTOR 
and AMPLIFIER, and SYNC PROCESSOR: 
$85.00. TELEVISION SIGNAL PROCESS
ING MANUAL explores standard and non
standard television: $15.95. Add 5% handling 
and shipping. Catalog $2.00. Visa and MC 
accepted. ORDER DESK (415) 439-7470. 
ABEX, P.O. BOX 26601-RZ, SAN FRAN
CISCO, CA 94126. 

CIRCLE 111 ON FREE INFORMATION CARD 

APPLIANCE REPAIR HANDBOOKS-13 
volumes by service experts; easy-to
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec. 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $3.65 to $4.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard, IL 60148. 1-(312) 932-9550. 

CIRCLE 14 ON FREE INFORMATION CARD 
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TEL TONE D RECEIVERS TURN 
PHONES INTO CONTROL DEVICES and let 
you turn the phone system into a control net
work. They outperform other receivers in 
noisy environments and operate over a wide 
dynamic range. Three DTMF kits are avail
able: TRK-956 Cit $22.75 decodes DTMF. 
The TRK-947 (r1 $53.00 has built-in dial-tone 
and noise filtering. For both rotary and DTMF, 
order the TRK-927 (i1 $75.00. Kits include a 
3.58 MHz crystal and a DIP socket. To order 
call: (800) 227-3800 ext 1130 (InCA, (800) 
792-0990 ext 1130). 

CIRCLE 115 ON FREE INFORMATION CARD 

COVER STORY AUDIO KITS from Radio 
Electronics 5-6178, 2180 and 3-4/81. Our $89 
Graphic Equalizer (.02% THD, 12 bands, 
92dB SiN), $40 PLM-1, and $120 ASRU 
(Noise Filter/Expander increases dynamic 
range by 18dB) are attractive, excellent per
formers. Free shipping with prepaid orders. 
Free catalog with lots more. SYMMETRIC 
SOUND SYSTEMS, 856J Lynn Rose Ct., 
Santa Rosa, CA 95404. 

CIRCLE 10 ON FREE INFORMATION CARD 

MAGNIFIER LAMP FOR LESS All metal 
construction, UL approved 5", 3 x magnifier, 
22 watt fluorescent circline lamp. 45" arm 
reach, heavy duty clamp mount. Only $59.95 
plus shipping. (California residents add sales 
tax.) To order call (800) 423-5336. In Califor
nia, (800) 382-3663 or send $59.95 plus 
$5.00 shipping to ORA ELECTRONICS, 
18215 Parthenia St., Northridge, CA 91325 
(213) 701-5848. 

CIRCLE 19 ON FREE INFORMATION CARD 

POWER LINE PROBLEMS? SPIKE
SPIKER THE SOLUTION! Clean up equip
ment damaging voltage spikes and con
ducted RF noise. Surge protection & RFI 
hash filtering. All units 120V, 15A. Deluxe 
Console 8 outlets $79.95, Quad Plug-In 4 
outlets $59.95, Mini Plug-In 2 outlets $44.95. 
VISA, MC, or check we pay UPS. COD's add 
$3.00 plus UPS. Pa. residents add 6% sales 
tax. KALGLO, 6584 Ruch Road, Dept. RE, 
Bethlehem, PA 18017 (215) 837-0700, 
(800) 523-9685. TWX 510-651-2101. 

CIRCLE 100 ON FREE INFORMATION CARD 

MODERN ELECTRICS. Miniature souvenir 
of the first publication ever produced by Gems
back Publications. This issue appeared in 
April 1908-just 75 years ago. You can own 
your own reprint of this unique first edition for 
just $2.50 plus 75¢ P&H. It's available from 
R-E BOOKSTORE, Radio-Electronics, 200 
Park Avenue South, New York, NY 10003 

0 0 
$99.50 PRICE BREAkTHROUGH. Amateur 
hi-gain commercial grade microwave TV sys
tem converts 2.1 - 2.6 GHz signal for your 
home T.V. Assembled and tested. Minimal 
wind loading. (A problem with dish type.) 
Complete with antenna base, 26 element di
rector rod, power supply, 40' & 3' co-ax 
cables and hardware. ONLY $99.50 F.O.B. 
OEM DISTRIBUTING CO., 9748 Jamach 
Blvd., Spring Valley, CA 92077. Dealers 
phone (619) 698-0EMD for quantity 
prices. 

CIRCLE 20 ON FREE INFORMATION CARD 

STATION FOR LESS Front 
display of tip temperature, adjustable tem
perature 200°F to 900°F. UL listed, low cur
rent leakage, high insulation. Complete as 
shown. 7 tips available, also takes standard 
tips. ORDER MODEL 81-XY 168. $79.95 
plus shipping. To order call toll free: (800) 
423-5336. In California (800) 382-3663. Or 
send $79.95 (California residents add sales 
tax) plus $5.00, shipping to ORA ELEC
TRONICS DEPT. RE, 18215 Parthenia St., 
Northridge, CA 91325 (213) 701-5848. 

CIRCLE 15 ON FREE INFORMATION CARD 

ULTIMATE UHF FRINGE AREA RECEP
TION. The system includes a 114 element 
antenna, 39db LNA (booster), a match 
maker+ signal extrator for $199.95. Com
plete documentation and return policy if not 
satisfied. Also 2 hour VIDEO TAPES on how 
to receive snow-free UHF-VHF pictures
$29.95. VHS or Beta. Visa/Mastercard, Deal
ers welcome. Specify channels. OX TELE 
LABS, 3822 N. Paradise Rd., Flagstaff, AZ. 
86001, 602-774-4735. 

CIRCLE 113 ON FREE INFORMATION CARD 

QUALITY TOOLS AT HALF PRICE! Sunnex 
manufactures a wide range of high precision, 
box joint cutters and pliers for the electronics 
industry. Sunnex only sells direct and can 
offer you quality tools at the most competitive 
prices. A HALF PRICE INTRODUCTORY 
OFFER will be enclosed with the catalog 
SUNNEX INC., 87 Crescent Rd., Needham, 
MA 02194. Phone 1-800-225-8480 (in MA 
617-444-4730). 

CIRCLE 21 ON FREE INFORMATION CARD 
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SAVE! 
MONEY • TIME • FREIGHT 
~QUALITY STEREO EQUIPMENT -1 AT LOWEST PRICES. 

~YOUR REQUEST FOR QUOTA
- 1 TION RETURNED SAME DAY. 
~ FACTORY SEALED CARTONS

- 1 GUARANTEED AND INSURED. 

~SAVE ON NAME BRANDS LIKE: 

PIONEER JVC 

KENWOOD 

MARANTZ 

TECHNICS 

TEAC 

SAN SUI 

SONY 

AND MORE THAN 50 OTHERS 
BUY THE MODERN WAY 

BY MAIL-FROM 

BANK CARDS ACCEPTED 

12 East Delaware 
Chicago, Illinois 60611 

312-664-0020 
800-621-8042 

MUSIC SYNTHESIZERS 
cominuedf'rom page 68 

ADSR generators have been most pop
ular among professional musicians. It is 
felt that that generator-which provides 
control over the attack time, decay time, 
sustain level, and release time-is the 
minimum required to imitate traditional 
instruments. ADSR-type generators re
quire both gate and trigger signals. 

Unlike the other modules that we have 
discussed, the envelope generator is not 
an audio module; it is a logic module. The 
output, though analog in nature, must re
spond to a number of digital conditions. 
(Is the gate present'? Is the trigger present'? 
Are both present'l) Envelope-generator 
logic hasn't changed over many years; 
only the means of implementing the logic 
has changed. For example, early units 
were discrete and were composed mainly 
of diodes, transistors, and various R-C 
networks. Later, many units were de
signed using TTL integrated circuits. Re
cently many designs have been appearing 
that incorporate CMOS-type circuits. 
Finally. within the last several years a 
number of LSI circuits have appeared that 
incorporate the entire ADSR envelope 
generator on one chip. Some examples 
are the SSM 2050 and 2055 by Solid State 
Micro Technology, and the 3310 from 
Curtis. Those LSI versions are especially 
attractive for computer-controlled syn
thesizers where many ADSR's (perhaps 
as many as 32) are required in one unit. 

The use of one-IC envelope generators 
cannot really be justified (except for the 
computer controlled synthesizers men
tioned above) because of the relatively 
high cost of the units. Single-IC envelope 
generators still cost seven or eight dollars 
apiece. In contrast. the circuit in Fig. 5 
(which uses about two-dollars-worth of 
IC's) accomplishes the same thing-it 
provides complete control over the 
attack, decay, sustain, and release por
tions of the envelope. In addition, it al
lows for retriggering. That means that if 
the gate is still present and the waveform 
is in the sustain portion of its curve. a new 
trigger will initiate the attack cycle once 
agam. 

While there is no doubt that use of LSI 
technology can make the designer's work 
much simpler in regard to vco·s. 
YCF's. and VCA's, it appears that, for 
now. the use of standard components is 
much more cost-effective in the design of 
ADSR's. 

We have barely touched the four main 
synthesizer-components, and there are 
many other types of modules available 
such as balanced "ring" modulators. 
echo units, sequencers. sample-and-hold 
units, etc. Those other types of modules 
have also been affected by advances in 
LSI technology. bringing parts counts 
and prices down to a minimum. R-E 

SEE YOUR DfALER TODAY 

FROM 

'FirestiK~ 
·ANTENNAS· 
•ACCESSORIES • 

HERE'S A TIP 
THAT'S PERFECT! 

AM/FM AUTO RADIO 
AND CB 

'FirestiK' n 
GOLDEN SERIES 

BARE-HANDS TUNABLE 
"NO TOOLS NEEDED" 

HIGH PERFORMANCE ANTENNAS 

ALSO ANTENNAS FOR 
CORDLESS TELEPHONES 

MONITOR SCANNERS 

Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 

--~l~l~n~n~ompl;---~ 
2614 East Adams/Phoemx. AZ 85034 I 

Name I 
Street I 
City I 

BUY DIRECT & SAVE 

40 CHANNEL 
CONVERTER 
$3 8 Regular $69 

Advanced Solrd State desrgn and c~rurtry 
allows you to receive mrd & super 

band channels Restores programmrng 

to Vrdeo Recorders 

36 CHANNEL 
REMOTE CONTROL 
CABLE CONVERTER 
$88.00 

DIAMOND D-56 WIRELESS 
THE ULTIMATE CABLE T.V. 
CONVERTER 

56 CHANNEL P INFRARED 
REMOTE CONTROL 

$139.00 

Send $1 for Complete Catalog 
VISA • MASTERCARD • COD 

DIRECT VIDEO SALES 
P.O. BOX 1329 

JEFFERSONVILLE, INDIANA 47130 

CALL 
1-812-282-4766 

CIRCLE 4 ON FREE INFORMATION CARD 
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15 MHz DUAL TRACE PORTABLE 
W/INTERNAL BATTERY PAK 

CALL FOR 
OUR 

SPECIAL 
INTRODUCTORY 

PRICES 

MODEL 
315P 

FEATURES 
THE SMALL PORTABLE 
WITH BIG FEATURES 

• AC/DC powered • 2mV /Vertical sensitivity • TV 
(Video) sync filter • 3%" internal graticule, high 
brightness CRT • X-V display mode • Add/Sub 
mode with ch.2 invert • Automatic and triggered 
time base • Trace rotation adjustable from front 
panel • Internal rechargeable pak included • 
Lightweight· 12.1 lbs with battery • Small size 
(4.4" X 8.8" X 11.7") 

SPECIFICATIONS 
Vertical System CH. A and CH. 8- Deflection Factor, 2mv/div -
10v/div, 12 steps • Frequency Response, DC -15 MHz ( -3 dB) • 
Risetime, 24 ns • Maximum Input Voltage, 300 V (DC + AC 
peak) •Input Impedance, 1 MO ± 5%, 20pF ± 3pF • Display 
Modes, CH-A, CH-8, DUAL, ADD, CHOP • Internal Horizontal 
System (Sweep Operation) • Deflection Factor, 0.51'-s/div. -
0.5s/div (±5%), 19 steps • Magnification, 5x all ranges • Trigger 
System - Sources, INT, CH-A, CH-8, EXT • Modes, AUTO, 
NORMAL • Sensitivity, INT: 1 Div or more, EXT: 1V p-p • Cou
pling, DC, TV SYNC. 

A.W. 

MODEL 
620C 

FEATURES 

• Compon•:mt checker for locating defective 
components in or out of de-energized circuits. • 
6" high bri~lhtness, internal graticule CRT • TV 
(Video) syntc filter • Z axis (intensity modulation) 
• High sensitivity X-V mode • Front panel trace 
rotator • Low power consumption • 3PCB modu
lar construction • Comes with 2 year warranty 

SPECIFICATIONS 
Vertical System CH. A and CH. 8- Deflection Factor, 5mV/div-
20v/div, (±3%) 12 steps • Frequency Response, DC-20MHz 
( -3dB) • Risetiime, 17ns or less • Maximum Input Voltage, 300 
V (DC+ AC peak) •Input Impedance, 1MO ± 5%, 20pF ±3pF • 
Invert, CH-8 only • Operating Modes, CH.-A, CH.-8, DUAL, 
ADD, X- Y •lrJternal Horizontal System (Sweep Operation)
Time Base, 02!Ls/div-0.5s/div (±3%) 20 steps • Magnification, 
5x • Trigger Sy:stem- Sources, I NT, CH-B LINE, EXT • Modes, 
Norm, Auto • Coupling, AC, HF rej, TV • Slope + or - • 
Sensitivity, I NT: 1 div or better, EXT: 1V p-p or better. 

FEATURES A FULL 2 YEAR PARTS AND LABOR WARRANTY ON OSCILLOSCOPES. 

HO"T \..\NE 
10\..\.. fREE 047 4 

8oo-223· 

AWS DIGITAL IVIULTIMETERS 
Models EZ-6100, 6110, 6i200 & 6220 
• Autoranging on vcllts and ohms 
• Self-contained 10 .Amp AC/DC ranges (EZ-6110 

& 6220) 
• Low power ohm ranges-applied voltage ~ 0.3V. 
• Continuity buzzer (EZ6100 & 6110), 5 settings 
• Range hold (EZ6100 & 6110) 
• Large 3Y2 digit LCID display 
• 300 hours continUious operation 

FIVE-YEAR WARRANTY 

THE TEST EQUIPMENT SPECIALISTS 

26 WEST 46th STREET, NEW YORK, N.Y. 10036 • 212-730-7030 
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Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

DEGREE 
No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-83. 

Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 
CIRCLE 98 ON FREE INFORMATION CARD 

D Free Info Pack: 0 Organ 0 Piano 
D Catalog & Demo Record ,pnCfose 56; 
Name ________________________ __ 

Address------------------------
Ctty ------------State ___ Zip __ 

Phone( __ ) 

Rep inquiries invited 
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TALKING ALARM CLOCK 
continued from page 60 

The second way of feeding data to the 
VSP is through its microprocessor in
terface. The interface consists of a 
bidirectional data bus with some control 
lines. In addition to being used to carry 
speech data, that bus is also used to send 
commands to the VSP. Those commands 
control all the VSP functions. 

During speech generation, the micro
processor first determines which words to 
speak. If the speech data for a particular 
word is in the dedicated speech-memory 
ROM, the microprocessor sends a com
mand to the VSP to address that word, 
and then sends another to start speaking 
the word. The entire data fetching and 
speech-generation process is handled 
automatically by the VSP. The micropro
cessor simply commands the VSP to 
select a certain word and commands it to 
start speaking. If the speech data is not in 
the speech ROM, but in the PROM, then 
the microprocessor sends a command to 
the VSP instructing it to start accepting 
speech data via the microprocessor in
terface. The microprocessor then sends 
the coded speech-data to the VSP, and the 
VSP speaks the word. As the VSP gener
ates speech, the microprocessor con
stantly reads its status to determine when 
it has finished a word. It then commands 
the speech processor to speak another 
one, thus producing phrases made up of 
several words. 

When we continue next time. we'll de
scribe the clock hardware as well as the 
software that is needed to drive it. And of 
course we'll cover completely construc
tion. checkout. and use. R-E 

The world of 
electronics 

gee-wizardry 

-YOURS FREE. 
32-pages of test instruments- from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50ft for first class mail. 

,#J#{ 1.4: 1~8 Ne~ South Road 
H1cksv1lle, N.Y. 11801 

CIRCLE 50 ON FREE INFORMATION CARD 

f~~~ot Socket 
,.. sz.\9 Sample Pak 

You can now receive nine phosphor bronze IC 
sockets absolutely FREE. It is our way of intro
ducing you to the quality parts we offer. 

Sample Pak 3 ea. S-247013-14 (14 pin) 
3 ea. S-247013-16 (16 pin) 

Includes: 3 ea. S-247040-40 (40 pin) 

,.----~----------------.. ' D YES, please send me a FREE ~ 
'SOCKET SAMPLE PAK, plus~ 
~ your brochure on additional ~ 
, products available. J 
' Please 1nclude $1.00 to help cover postage and handling. -

-~~ ' ~Address ~ 
-City ~ 
~State Zip ~ 
I £TIIONIK I 
' 14803 N.E. 40th Dept. RE023 ~ 
lll Redmond, WA 98052 ~ 

·----------------· CIRCLE 97 ON FREE INFORMATION CARD 



University Microfilms 
International 

Please send additional information 
ror ________________ ~--------------
Name ______________________________ _ 

Institution ---------------------------

Street------------------------------

City _________ ______ __ 

State _____ Zip-------------------

300 North Zeeb Road 
Dept. P.R. 
Ann Arbor, Mi. 48106 
U.S.A 

30-32 Mortimer Street 
Dept. P.R. 
London WlN 7RA 
England 

No costly School. No commuting to class . The Original 
Home-SIUdy course that prepares you for the FCC Radio
telephone license exam in your spare time! Pass ing the exam is 
your "ticket" to thousands of exciting opportunities in 
Communications, Broadcasting, Mobile two-way systems, 
Microwave stations, Radar installations, Aerospace and more. 

NO NEED TO QUIT YOUR JOB OR GO TO SCHOOL 
You learn how to pass the FCC License exam at home at your 
own pace with thi s easy-to-understand, proven course. Within 
a few short weeks you could be on your way to being one of 
the highest paid workers in the electronics field. It' s that easy! 
U.S. Federal taw requires you to have an FCC License if you 
want to operate and maintain virtually any communications 
system- you don't need a College degree to qualify, but you 
DO need an FCC License. With thi s Home-Study course, 
you'll be ready to pass the FCC Government licensing exam in 
a remarkably short time. Send for FREE facts now. No 
obligarion. No salesmen wili"call. MAIL COUPON TODAY! 

r----------------------, 1 commdnD PRODUCTions 1 
I FCC LICENSE TRAINING, Dept. E I 
1 P.O. Box 2223, San Francisco, CA 94126 I 
I Rush FREE facts on how I can prepare for my FCC I 
I License at home in my spare time. I 
I NAME I 
I ADDRESS I 
I CITY STATE____.ZIP __ Jl 

L----------------------CIRCLE 96 ON FREE INFORMATION CARD 

This space contributed as a public service. 

I 

Modei8022B 
3-1/2 Digit 
"Trouble
shooter'' DMM 
• 0.25% accuracy 
• 6 functions 
• 24 ranges 
• Diode test 
Overload protected, 
comes complete with 

-
test leads, battery and $144 2-year warranty. 
DC Voltage: 200mV-2-20-200-1000V. AC Volt
age : 200mV-2-20-200-750V. DC/AC Current: 
2-20-200-2000mA. Resistance: 200-2k-20k-
200k-2M-20M!l. Send check or charge 
MasterCard, Visa, or American Express. 
To order: call1-800-225-5370 
Contact East, 7 Cypress Drive 
Burll~gton, Massachusetts 01803 

CIRCLE 13 ON FREE INFORMATION CARD 

0 ART OF PROGRAMMING THE 1K ZX81. 
How to use lhe features of the ZX81 in programs 
that fit into the 1 K machine. 96pp. $5.75 postpaid. 

0 ART OF PROGRAMMING THE 16K ZX81. 
How to use your 16K RAM pack and ZX printer to 
the lull. 144 pp. $6.95 postpaid. 

0 ART OF PROGRAMMING THE ZX SPECTRUM. 
Everything you need to know to put the ZX 
Speclrum to work for you. 144 pp. $8 postpaid. 

ELECTRONIC TECHNOLOGY TODAY, INC. 
P.O. BOX 83 

MASSAPEQUA PARK, NY 11762 
Name: ___________________________ __ 

Address· __________________________ _ 

I 
I 
I 
I 
I 
I LlCity: State: ____ ___Lip: :.J 

0 Number ol books ordered ---
HOBBY MICROWAVE ANTENNAS 

"COMPLETE SYSTEMS" 

-
OUF.{L1tSY S~~~D @· 

. 20'" 
ONLY 
$94.50 ........... 

~LOW PROFILE OUA1 
A 8 $18.00 

TUNER 

ABC $22.00 
TUNER 

ONLY $92.50 

65 " COAX 3"COAX TUNER WISYSTEM "NOT FOR S.T.S"" 

WE REPAIR All MICROWAVE $17.00 I 1@' COAO-FREE 
AEDI · UP TO 1 MILE RANGE 
PHO . '1 '"PACER'" 

ONLY MULTIPLEX 
$19.50 $297.50 

-. ' '"TRUE TOUCH TONE"" 

DEALER PROGRAMS AVAILABLE 

CIRCLE 29 ON FREE INFORMATION CARD 
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~------------------------------------------------, : Electronics Paperback Books : 
: Quality Paperbacks at Affordable Prices : 
: BUY 12 PAY FOR 10-TAKE 2 FREE! : 

0 FIRST BOOK OF 0 ENGINEERS & 
HI·FI SPEAKER EN· MACHINISTS REFER· 
CLOSURES. $4.50. ENCE TABLES. $3.50. 

0 SOLID STATE 0 SECOND BOOK 

NOVELTY CIRCUITS. OF TRANSISTOR 

$3.50. EQUIVALENTS & 
SUBSTITUTES. $4.50. 

0 28 TESTED TRAN· 0 52 PROJECTS US· 
SISTOR PROJECTS. lNG IC 741. $4.00. 
$4.25. 

0 BEGINNERS 
0 SOLID·ST ATE GUIDE TO 
SHORTWAVE RE· IJ.-PROCESSORS & 
CEIVERS FOR BE· COMPUTING. $4.50. 
GINNERS. $4.50. 

0 VMOS PROJECTS. 
0 50 PROJECTS US· $5.00. 
lNG IC CA 3130. 
$4.50. 0 HOW TO USE OP· 

AMPS. $5.75. 

0 50 CMOS IC PRO· 0 AUDIO PRO· JECTS. $4.50. 

I ~ 30 SOLOERLESS 0 MODERN OP·AMP CJ ART OF PRO· 0 ART OF PRO· 
JECTS. $5.00. 0 POWER SUPPLY 0 ELECTRONIC 

BREADBOARD PRO· PROJECTS. $5.00. GRAMMING THE 16K GRAMMING THE 1 K 0 HOW TO BUILD 0 MODEL RAILWAY 
PROJECTS. $4.50. PROJECTS USING 

I JECTS BOOK-1. Wide range of special- ZX81. $6.25. Topics in· ZX81. $5.00. How to ADVANCED SHORT· PROJECTS. $5.00 
Contains designs and SOLAR CELLS. $5.00. 

$5.75. Whenever possi· ized op-amp circuits in· elude full screen, scroll· use the features of the WAVE RECEIVERS. construction details for Simple circuits that 

I b!e the same parts are eluding lo-noise. lo· ing. PEEK & POKE, zxa 1 in programs that $5.00. 0 CB PROJECTS. 
almost any power sup- have numerous ap-

used in several pro- distortion, ultra-hi input plus actual working fit the 1 K machine and ply the experimenter is plications around the 

I jects. Even a first-time impedance. etc. programs. are still fun to use. $5.00. likely to need. home. 
builder can complete 

0 BEGINNERS 

I these circuits. 0 MULTI-CIRCUIT 0 THE 6809 COM· 0 INTRODUCTION 
GUIDE TO BUILDING 0 HOW TO GET 0 REMOTE CON· 0 ELECTRONIC TIM· 

BOARD PROJECTS. PANION. $5.00. Writ- TO BASIC PRO· 
ELECTRONIC PRO· YOUR ELECTRONIC TROL PROJECTS. ER PROJECTS. $5.00. 

I 0 HOW TO GET $5.00. 21 fairly simple ten for the average GRAMMING TECH· 
JECTS. $5.00. PROJECTS WORK- $5.00. Radio-control Timing circuits for 

YOUR ELECTRONIC projects that can aU be assembly language NIQUES. $5.00. Based lNG. $5.00. infra-red, visible light, & almost any application 

I PROJECTS WORK- built on a single programmer. A discus- on author's own experi· 0 ESSENTIAL ultrasonic systems are the experimenter might 
lNG. $5.00. Helps you printed-circuit board. All sian of 6809 features & ence in learning BASIC THEORY FOR THE 0 MULTI-CIRCUIT all included, along with need. A most valuable 

I troubleshoot and repair are powered by a 9V reference work for the and helping others to ELECTRONICS HOB· BOARD PROJECTS. methods of applying reference. 
home-built projects of battery 6809 programmer. learn to program. BYIST. $5.00. $5.00. them. 

I every description 0 ELECTRONICS 0 IC PROJECTS 0 PRACTICAL COM· 0 A MICROPROCES- 0 FIRST BOOK OF 0 ELECTRONIC 0 COUNTER DRIVER 

I FOR BEGINNERS. PUTER EX· SOR PRIMER. $4.50. TRANSISTOR EQUIV· SIMPLIFIED CRYSTAL TEST EQUIPMENT & NUMERICAL· 
$5.00. Inexpensive digi- PERIMENTS. $4.50. Painless approach to ALENTS. & SUB· SET CONSTRUCTION. CONSTRUCTION. DISPLAY PROJECTS. 

I tal and linear IC's are Fills in background to computing for the be- STITUTES. $3.75. $4.50. $4.50. Construction de· $4.50. Features ap· 
used to assemble this microprocessor by con- ginner. Step-by-step tails of a wide range of plications & projects 

I selection of circuits in- structing typical compu- explains computer op- test equipment the ex- using various types qf 
tended for the be- tercircuits using dis- erations and assembly. perimenter can build at numerical-display de· 

crete logic components home. 

0 ELECTRONIC 0 ELECTRONIC 
SYNTHESIZER PRO· PROJECTS FOR BE· 
JECTS. $4.50. GINNERS. $5.00. 

~ 50 CIRCUITS US- 0 ELECTRONIC 
lNG GERMANIUM, MUSIC & CREATIVE 
SILICON & ZENER 01- TAPE RECORDING. 
ODES. $3.75. $5.00. 

~ 50 PROJECTS US· 0 ELECTRONIC 
lNG RELAYS, SCR'S SECURITY DEVICES. 
& TRIACS. $5.00. $5.00. 

CJ 50 {FET) FIELD· 0 HOW TO BUILD 
EFFECT TRANSIS- YOUR OWN SOLID· 
TOR PROJECTS. STATE OSCILLO· 
$4.50. SCOPE. $5.00. 

0 50 SIMPLE LEO 0 SECOND BOOK 
CIRCUITS. $4.25. OF CMOS IC PRO· 

JECTS. $4.25. 
CJ 50 CIRCUITS US· 0 THE SIMPLE 0 SEMICONDUCTOR 
lNG 7400 SERIES 0 PRACTICAL CON· ELECTRONIC CIA· TECHNOLOGY. $5.75. 

CJ PRACTICAL ELEC- ~ HOW TO MAKE IC 'S. $4.50. STRUCTION OF PRE· CUlT & COM· Everything you always 
TRONICS CALCULA· WALKIE TALKIES. AMPS, TONE CON· PONENTS. $5.75. All needed to know about 
TIONS AND FORMU- $5.00. Describes equip- CJ 50 SIMPLE LEO TROLS, FIL TEAS AND the fundamental theory so~·state ~evices in 
LAE. $7.50. A basic ment for low-power CIRCUITS BOOK 2. ATTENUATORS. 0 ANTENNA PRO- 0 CB PROJECTS. needed to lead to a full on' volume 
reference work that handheld operation. $3.95. $3.75. JECTS. $5.00. Covers $5.00. A number of understanding of the 
bridges the gap be· 1 12 pages of must practical antenna de- useful and interesting simple electronic circuit 0 COMMUNICATIONS. 
tween complicated reading for the dedi· 0 PROJECTS USING 0 BEGINNERS signs including active, designs for CB and its components. $7 .50. Covers most 
technical theory & cut cated experimenter 555 IC'S. $5.00. GUIDE TO DIGITAL loop & ferrite types that accessories. Speech modern communication 
and tried methods. TECHNIQUES. $3.75. are easy & inexpensive processor, interference 0 ALTERNATING systems. Line, micro-

0 INTERNATIONAL 
CJ ELECTRONIC '=! PROJECTS USING to build. filter & more CURRENT THEORY. wave, submarine. sat-
CALCULATOR US· LM3900 IC 'S. $4.75. 0 ELECTRONIC $5.75. Alternating cur· ellite, digital multiplex, 

DIODE EQUIVALENTS ERS HANDBOOK. HOUSEHOLD PRO· 0 RADIO STATIONS 0 CRYSTAL SET rent theory without radio & telegraphy 
GUIDE. $5.75. Helps $3.95. Presents formu- JECTS. $4.50. GUIDE. $4.75. Com- CONSTRUCTION. which there can be no 
you find substitutes for lae data, methods of 0 RADIO CONTROL prehensive listing of $4.50. Packed full of comprehension of 0 AUDIO. $9.00. 
the many different calculation. conversion FOR BEGINNERS. 0 ELECTRONIC transmitters around the easy to duplicate de- speech, music, radio, Chapter after chapter 
types of semiconductor factors & more from the $4.50. MUSIC PROJECTS. world. Presents loca- signs for crystal radio or Television investigates every im-
diodes in use today. v1ew of the calculator $4.50. lion. frequency. power. portant aspect of audio 

C) INTERNATIONAL 
~ ELECTRONIC circuitry. 
GAMES $4.50. 0 LONG DISTANCE 0 AN INTRODUC-

TRANSISTOR EOUIV· 0 LINEAR IC EQUIV· 
0 POPULAR ELEC· TV RECEPTION TlON TO RADIO OX· 0 MICROPROCESS· 0 SPECIAL OFFER-

ALENTS GUIDE. TRONIC PROJECTS. 
$7.50. Products of ALENT$ AND PIN ~ SINGLE IC PRO- $3.75. 

(TVOX) FOR THE EN- lNG. $5.00. Listen, in lNG SYSTEM & CIA- Complete set of all 
CONNECTIONS. $8.25. JECTS. $4.25. THUSIAST. $5.00. your home. to broad- CUlTS. $7.50. A truly six volumes-a bar· 

more than 100 man- Shows equivalents & pin Practical & au- casts originating comprehensive guide gain that saves you 
ufacturers are listed & connections of a popular 0 PROJECTS IN thoratative introduction thousands of miles to all of the elements of $6.25--SPECIAL 
cross-referenced with 

user-oriented selection of 0 RADIO CIRCUITS OPTO-ELECTRONICS. to this unusual aspect away. Tells how you a microprocessing PRICE $35.00 FOR 
possible replacements linear tCs USING IC'S. $4.50. $5.00. of electronics can do it system. THE COMPLETE SET. 

: ELECTRONIC TECHNOLOGY TODAY INC. I 
1 P .0. Box 83, Massapequa Park, NY 11762 1 
I I 
I D I I Number of books ordered Name 1 
I Total Price of Books ............ ... ................... .............................. $ I 
I ~~ I I Sales Tax (NY State Residents)...... ................ ....... .......... I 
1 Shipping (75¢ 1st two books, 30¢ ea additional). City State IP I 
I TOTAL ENCLOSED . .. ........... .......... ....................... ........... $ Prices good until April 30, 1983 I 

L------------------------------------------------~ 



MARKET CENTER 
PLANS & KITS 

NEW combo plans for SWD and microwave conver
ter. Send $14.95 to ADVANCE CIRCUITS, 8310 
East Main, Box 201 , Mesa, AZ 85207. 

COMPONENT TV receiver construction booklet 
$8.00. SASE for catalog. DRM PRODUCTS, Box 
327 Syracuse, NY 13215-0327. 

TIMER, thermometer, other kits, TRS-80 soft
ware, everything guaranteed, for catalog: DAC 
INDUSTRII:S, 6005 Musket Road, Fort Washing
ton, PA 19034. 

PRINTED circuit boards. Quick prototypes, pro
duction, design, reflow solder, send print or descrip
tion for quote to KIT CIRCUITS, Box 235, Clawson, 
Ml 48017. 

DESCRAMBLERS for cable and UHF kits and built 
units. For information send $2.00. MEAN ELEC· 
TRONICS, P.O. Box 347, Boston, MA 02188. 617'-
337-7303. 

UHF parts kit, Zenith type $215. Also microwave 
antennas $112. MICROSCAN, 8400 Eastwood, 
Minneapolis, MN 55432. 

COMBINATIQN computer .desk and software 
storage. Plans and material list $10.00. 
RADKE'S COMPUTER SUPPLY, 6242 Hwy 12, 
West Helena, MT 59601. 

LJ. one 0 CAPACITANCE METER .tpF to 999KuF 
•n 0 FREQUENCY COUNTER 35MHz 

kit 0 SQUARE WAVE GEN. 1Hz to 99KHz
O OHMMETER- 3.58MHz Xtal- Regulated PS- Five 
.8" Readouts-low cost TTL Circuits-Automatic 
Decimal Placement-Be AMAZED -Build it for 
$60 or less. I Purchase the plans, drilled P.C. 
board 4-3/4" by 6-3/4" and front panel decal 
lor S21 79 BAGNALL ELECTRONICS, Retund-
179 May Street, Fairfield. Conn. 06430 able 

WATER sensor kits, ideal tor projects, fun , experi
ment. Free details: WATER SENSOR, Box 331 , 
Portage, Ml 49081. 

PRINTED circuit boards from your sketch or dia
gram. Free information. BUDGET CIRCUITS, 6201 
Hilston, Dept. E, Austin, TX 78745. 

CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00. C & 
D ELECTRONICS, P.O. Box 21 , Jenison, Ml49428. 

LIGHT display sequencer kits Send stamp for 
flyer. DESIGN SPECIALTY, P.O. Box 1995, Hunt
ington Beach , CA 92647. 

SUBSCRIPTION TV manual , covers both sine 
wave and gated sync system, only $12.95. Includes 
theory, circuits, waveforms, and trouble shooting 
hints. Information $2.00, refundable. D&S ENTER
PRISES, Box 09292R, Cleveland, OH 44109. 

To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for $1.90 per word (minimum 15 words) to: 
Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headin~s, there is a surcharge of $15.00. 
( ) Plans/Kits ( ) Busmess Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) Satellite Television 
( >~--~~--~~~-------------------------

Special Category: $15.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 

2 3 4 5 

6 7 8 9 10 

11 12 13 14 15 

16 17 18 19 20 

21 22 . 23 24 25 

26 27 28 29 30 

31 32 33 34 35 

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services). 
$1.90 per word prepaid (no charge for zip code) ... MINIMUM 15 WORDS. 5% discount for 6 issues, 
10% for 12 issues within one year, if prepaid . • 
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.25 per word 
prepaid ... no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 15¢ 
per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding the 
date of the issue (i.e., August issue closes May 20th). When normal closing date falls on Saturday, 
Sunday, or a holiday, issue closes on preceding working day. 

I I 

PROJECTION TV .. . Convert your TV to project 7 
foot picture. Results comparable to $2,500 pro-
jector .. . Total cost less than $20.00 ... Pians & lens 
$17.50 ... 111ustrated information free .. . Credit card 
orders 24 hours. (215) 736-3979. MACROCOMA
GI, Washington Crossing, PA 18977. 

SAVE steps, money. Use your telephones as an 
intercom. Plans $5.00. dB ENTERPRISES, Box 
453R, Westwood , NJ 07675. 

REVERBERATION 
FOR ORGANS 

Solid state with controls for rever
beration and room size. 
EVERY ORGAN SHOULD 
OWN ONE.' Send for free f/yer-

DEVTRONIX ORGANS, INC. 
6101 WAREHOUSE WAY 

SACRAMENTO, CALIFORNIA 95826 Dept. B 

ELECTRONIC touch light control pad five modes 
dim medium bright delay and off. Two kits available. 
Write for free, brochure. EXOTIC ELECTRONIC 
IDEAS, P.O. Box 446, Lake Bluff, IL 60044. 

KITS, plans, devices, miniature transmitters, tele
phone circuits, electronic article surveillance, radio 
homing, motion detection, laser, radars. Giant cata
log $2.00.INFORMATION INTERNATIONAL, P.O. 
Box 5162 ~E . Tampa, FL 33675. (813) 949-7504. 

VIDEO game cartridges are easy to duplicate. Aver
age cost per game $10.00. Complete, detailed 
plans $9.95. RANDOM ACCESS, Box 41770R, 
Phoenix, AZ 85080. 

UHF wave converter-cheapest, most superior de
sign on market. Approximately $20 worth of readily 
available parts, your old B& W TV and a basic knowl
edge of electronics necessary. Plans $5.00 and a 
SASE. RAMP ELECTRONICS, 1500 Venera Ave ., 
Suite 2-D, Coral Gables, FL 33146. 

SUBSCRIPTION TV sinewave type, PCB and plans 
$16.50. RVB INDUSTRIES, Box 663, Skokie, IL 
60076. 

SINE wave decoder problems? Manual includes 
trouble shooting, alignment, antenna hookup, im
provements, theory. $15.00. SIGNAL, Box 2512-R, 
Culver City, CA 90230. 

TAILGATERS beware! Clever device ends this 
hassel. Quick, easy installation . Kit $4.95, two for 
$8.95. TAILGUARD, 8 Alpine Place, Franklin, MA 
02038. 

NEAT stuff! 40 page catalog of electronics kits parts 
and deals! Send 50 cents refundable first order. 
BEC, Box 401244R, Garland, TX 75040. 

ELECTRONIC pebugging plans-kits-assembled 
umts. Send $2.0Q--MOUNTAIN ELECTRONICS, 
Rt. 2 Box 30, Charlotte, TN 37036. 

COMPUTERS 
TI-99/4A owners. Send for free list of new and excit
ing software. DYNA, Box 124, Hicksville, NY 11801. 

EXCHANGE your TI-99/4A cassette programs with 
others, write EXCHANGE, RE-1 , P.O. Box 46, Ster
ling, VA 22170. 

REEL TO REEL TAPES 
TRUCKLOAD sale Ampex high quality open reel 
tape, 1800- or2400-feet on 7- inch reels, used once. 
Cost of 40, $45.00. Cassettes available. VAL TECH 
ELECTRONICS, Box 6-RE, Richboro, PA 18954. 
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BUSINESS OPPORTUNITIES 
EARN money with 'your electronics knowledge. No 
gimmicks, free details: INNOVATIVE DESIGNS, 
Box 331, Portage, Ml 49081. 

PROJECTION TV ... Make $$$'s assembling pro-
jectors ... Easy ... Results comparable to $2,500 pro-
jectors ... Your total cost less than $17.00 ... Pians, 
lens & dealers information $15.50 ... 111ustrated in
formation free ... MACROCOM-GIX, Washington 
Crossing, PA 18977. Credit card orders 24 hours. 
(215) 736-2880 

WIND power an investment in the future. The right 
decision is essential. Information $2.00 WINCE
SIGN, Box 138, Boston, NY 14025. 

PORTA!3LE electronics construction projects 
"bug detector," "pe!l transmitter," "telephone 
scramblers," "telephone bugs" and automatic 
monitering equipment, many more, send $5. US 
to cover infomation package to HODGINS, RR#1, 
Smiths Falls, Ontario, Canada K7A 5B8 

lalliii
Eiealrllllllls. 
SPECIAl-
IIUIID TlftS _,T FOR IlNDER S400 

HIGHLY 
PROFITABLE 

ELECTRONIC 
ONE-MAN 
FACTORY 

Investment unnecessary, knowledge not re
quired, sales handled by professionals. Ideal 
home business Write today . for · facts' 

Postcard will do, Barta-RE-X, Box 248, 
Walnut Creek;CA 94597. 

UHF CONVERTERS 
UHF converters for all major cities. Catalog $3.00. 
T.C.E., Dept-R1, Box 343, Brooklyn, NY 11230. 

USA PAY-TV STATIONS 
PAY-TV stations. Complete.and latest data on loca
tions, programming, equipment and more. Just 
$9.95. T.C.E., DEPT-R1, Box 343, Brooklyn, NY 
11230. 

BUILD YOUR OWN ROBOT! 
Send today for your 52-page (8V2 x 11 ") 
booklet containing complete reprints of 
all eleven articles in the Build Your Own 
Robot series by Jim Gupton. 

This all-inclusive reprint gives you all the 
data you need to build your own Robot. 
• TELLS EVERYTHING YOU NEED 'To 
KNOW to build the Unicorn-1 Robot with
out the need for an engineering degree or 
special equipment. The robot is fully 
mobile with manipulator arms to grasp, lift 
and carry. 
• MANIPULATOR ARMS and end-effec
tors (hands) are what enable the robot to 
perform useful tasks. Details of construc
tion techniques and considerations are 
fully explored. 

• MOBILITY BASE is not a lunar space 
station. It is the drive system that permits 
the robot to move from here to there. Full 
construction details along with a discus
sion of power sources is included. 
• THE BODY-FRAME AND ROTATION 
MECHANISM. This is the part that makes 
Unicorn-1 look like a robot. Wood and 
Formica are the materials for the body. 
Motors and gears are what make it func-

· tion . 

• COMMUNICATIONS. How you can tell 
your robot what to do. Preprogramming 
techniques .... radio control. ... computer con
trol are all detailed. 

• SENSORS. How to add sensors so your 
robot doesn't bump into things. 

r---------------------------------------------------~, .................. 
Robot Reprints 
200 Park Ave. South 
New York, N.Y. 10003 

I want to order __ reprints @$1 2.00 plus $1.00 post
age and handling for U.S., Canada and Mexico. 

Please print 

(Name) 

Add 99¢ sales tax for New York State residents only. (Street·address) 
U.S. Funds only . 
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I want to order __ reprints @$12.00 plus $3.00 Air 
Postage and handling for all other countries. "'(Cvcitc-y;-) --------:(""St:-a,-te-:-) --------,(Z=i-,p)~. 1 
U.S. Funds only. 1 

Allow 6-8 weeks for delivery. We do not bill, check must be enclosed. : 

~----------------------------------------------------J 

SINCLAIR/TIMEX COMPUTERS 
YOUR Sinclair can drive a video monitor with our 
direct video kit, only $9.95. 12-inch B&W video 
monitor $98.45. RANDOM ACCESS, Box 41770R, 
Phoenix, AZ 85080. 

HOME ASSEMBLERS WANTED 
ELECTRONICS firm is looking for assemblers in
terested in working at home. Send $3.00 application 
fee: IRDC, L'Joppa Hill Road, Manchester, NH 
03102. 

COMMUNICATIONS EQUIPMENT 
VIDEOSCAN 1000 Slow Scan TV~high resolution 
(amateur, phorie line, surveillance, teleconferenc
ing). Code·,Star~Decode Morse, RTTY, ASCII. 
Large LED's or connect computer/printer. Morse-A
Keyer~CW keyboard. Tri-voltage power supply. 
Kits/assembled. Free brochures. MICROCRAFT 
CORPORATION, Box 513-RE, Thiensville, WI 
53092. (414) 241-8144. 

CABLE TV 
CHANNEL 3-60db notch filter. 63.5 MHz. $32. 
CROSLEY, Dept 606, Box 840, Champlain, NY 
12919. 

CB RADIO 
GET more CB channels and range! Frequency 
expanders, boosters, speech processors, FM con
verters, PLL/slider tricks, how-to books, plans, mod
ifications. Catalog $2.00. CB CITY, Box 31500 RE, 
Phoeniz, AZ 85046. 

CONVERTERS 
DELUXE sine wave UHF, parts $150. Digital phase 
inversion VHF/UHF, parts $225. Both have sound 
out of TV like normal with only antenna connection 
to TV or VCR. Gated pulse wave UHF (speaker box 
type), parts $125. All have true AGC. Quantity dis
counts. Plans: Large SASE (54 cents postage). 
Free shipping/handling. 1-312/267-3455. LSR 
ENGINEERING, P.O. Box6075, Chicago, IL60680. 

PERSONAL ROBOTS 
ROBOT Shack-personal robot: Kits, parts, plans 
for fun and learning. Inexpensive, easy construc
tion. Basic plans $9.95. Advanced plans $19.95. 
Complete Droid-Bug kit $99.95. Catalog $2.00. 
ROBOT SHACK, Dept 10, P.O. Box 582, El Taro, 
CA 92630. 

Train at home in spare time! No previous 
experience needed! Now you can learn 
it all! Computer prograrnming ... 
computer applications ... computer 
games ... everything you ever wanted 
to know about compUter operatlons. 
Use hundreds of programs already 
available or write your own ... budget
ing, real estate, bookkeeping, ex
penses, investments, interest, taxes, 
shopping lists, vacation planning, ad
dresses, phone numbers ... even for
eign languages and graphics. Ex
perts explain everything in easy-to
understand language with step-by
step directions. Timex computer in
cluded with your training ... plugs in
to any TV. Send for free facts! o3u 

~t:'=.=""Co;MUT"eii" iiiAiNiNG,D;;;:iiEii4JI 
Scranton, Pennsylvania 18515 I 

progr!~~~~~t~~g~~~ia~i~ri'~t c~o~~1~' :gf,1!c~~~~s, I 
Name Age --1 
Address I 

.~~~~--------------J 



PETERSON 
ELECTRONICS 
4558 Auburn Blvd. 
Sacramento. CA 95841 
(916) 486-9071 

· SPECIAL QUANTITY PRICING 
Dealers Wanted · COO'S 

FOR SALE 
FM wireless transmitter: Transmits up to v. mile. 
(Approximately 1 V2' x 1" x %") $30.00. Crystal 
controlled miniature transmitter $50.00. Telephone 
transmitters (plans and schematics) $10.00. Send 
$3.00 for our incredible catalog. A.T.I.S., Box 4068, 
Dearborn, Ml 48126. 

MICROWAVE antenna systems $100.00, assem
bled and tested, postpaid. GODS. DECK ASSOCI
ATES, 4218 Ziegler, Dearborn, Ml 48125. 

USED tubes at 1/2 price, checked, guaranteed. Send 
SASE list to BERNARD'S, Drawer B, Felton, DE 
19943. 

PRINTED circuit boards: quotes free, SASE to 
JAHMAAL ELECTRONIC SUPPORT, P.O. Box 
397, Troy, NY 12181. 

PROTECTED by official security service decals, 
self stick for business, home, or vehicle. Set of 
10 various sizes $5. Each additional set $4. MUL
LEN SECURITY, Dept-R, Box 1085, Fort Collins, 
co 8Q522. 

PICTURE tube rebuilding equipment-we sell 
and buy new and used equipment. Free training. 
ATOLL TELEVISION, 64251Ning Park, Chicago, IL 
60634, Phone 312-545-6667. 

POVERTY electronics-If you're on Mouser, Digi
Key, etc. mailing list you also need our pricing. Send 
SASE to RR, Box 82, Edwards, IL 61528. 

OVER the air UHF converters, DLX sinewave, 
gated, addressable and coming soon very com
plicated audio FSK unit. Cable equipment, TV pre
amps, and many more. Catalog $2.00 refundable. 
301-882-9362. SATELLITE ELECTRONICS, PO 
Box 9534, Baltimore, MD 21237. 

"ANTIQUE Radios: Restoration and Price Guide." 
Step-by-step guide to fixing old radios. 98 pages, 53 
diagrams, 122 photos. $10.95 postpaid. SOUND 
BOX, Box 313, Ettrick, WI 54627. 

CABLE descramblers. Oak M35B sinewave 
$250.00. Jerrold gated-sync pushbutton $250.00. 
Jerrold gated-sync digital IR remote $300.00. 
SPECTRUM TV SYSTEMS, 13108-233 S.E. Issa
quah, WA 98027. 

LASER power supply 12 to 28 VDC input 2000 VDC 
output 10 mA ad/·ustable regulated 15KV trigger 
pulse $89.95. TR -TECH ENGINEERING, 711 S. 
Linden Ave, Bloomington, CA 92316. 

New! Repair any TV .... easy. Anyone can do it. 
Write RESEARCH, Box 517C, Brea, CA 92621. 

SENCORE SG165 Stereo Analyzer. Mint condition 
with all accessories & manuals. $400 COD. M. 
McBURNEY, 7140 Marymount, Goleta, CA 931 17 
(805) 968-0583 evenings. 

CABLE TV products: Wireless, corded & settop 
convertors. Send $3.00 for catalog. ADDITIONAL 
OUTLET CORP., 231 E. Commercial Blvd., Ft. 
Lauderdale, FL 33334. 

_ffF WRITE FOR 

d~McGEE'S 
SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 
Tel.: 1 (816) 8£2 509'l 

1901 MCGEE STREET KANSAS CITY, MO. 6o&1Ge 

SCANNER/monitor accessories- kits and factory 
assembled. Free catalog. CAPRI ELECTRONICS, 
Route 1 R, Canon, GA 30520. 

RESISTORS '!4W, 1/2W 5%C.F. 3 cents. 1%M.F. 1 
ohm through 1.1 meg. No minimums. Volume dis
counts. Write JR INDUSTRIES, 5834-B Swan
creek, Toledo, OH 43614. CABLE TV SECRETS-the outlaw publication the 

cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Suppli
ers list included. Send. $7.95 to CABLE FACTS, 
Box 711-R Pataskala, OH 43062. 

COLOR computer.VIC-20 programs hardware Rtty 
code EPROM Progammer RS-232. FRANK LY
MAN, Box 3091 , Nashua, NH 03061. 

THE Intelligence Library. Restricted technical 
secrets-books on electronic surveillance, lock
picking, demolitions, investigation, etc. Free 
brochures: MENTOR, Dept. Z, 135-53 No. Blvd., 
Flushing, NY 11354. 

PCB 15 cents sq-in. Free drilling. Quantity discount. 
INTERNATIONAL ENTERPRISE, 6452 Hazel Cir
cle, Simi Valley, CA 93063. 

THE BEST PlACE to BUY, SELL or 
TRA~ i"EW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 
BOX , 1111.£ • PlACENTiA, CA 92670 

(714) 6ll-n21 
Join Thousands ol RUden Nationwide 

E__, Month 
ONE YEAA .U.S. SUBSCIIUPTIONS 
$7.00 . Jrd a... • $11.10 • •• a... 

• $1S.OO • Ut.dmo • Jnl a.. C3C 

-C009'UTWM ........ _ 
...._...DPnCO ...... _. _.. ... .. ,..,.,.. ..__ 
--.en ......_.... ..... -IUCT . .......,.._ 
,._ ___ 

MICROWAVE antennas 2100-2600 MHz 
downconverter probe 18-inch parabolic dish 50-foot 
cable, power supply, 6 month warranty. MDS 
ASSOCIATES, 2116-2nd Ave. North, Minneapolis, 
MN 55405. Just $109.95. 

COLOR computer owners-Free hardware and 
software catalogue, SPECTRUM PROJECTS, 93-
15 86 Drive, Woodhaven, NY 11421 

Radia
Eiaalranias~ 

' . ~· - .... --~ ·-
SPECIAL REPRINT 
BUILD A B~CKYARD SATELLITE TV RECEIVER 

Don't miss out again! 
Send away today for your 36-page 
booklet containing a complete reprint 
of all seven articles in the series on 
Backyard Satellite TV Receivers by 
Robert B. Cooper Jr. 

This all-inc lusive report gives you all 
the data you need to build your own 
Backyard Satellite TV Receiver. 

• TELLS ALL ABOUT domestic satel
lite communications, with full details 
on how you can pull those elusive TV 
signals from space. 
• LEGAL REQUIREMENTS, techni
cal specifications, and how you, the 

home constructor, can meet them. 
Find out what mechanical and elec
tronics skills you need. 
• RECEIVER CHARACTERISTICS, 
technical details and specificat ions. 
along with examples of actual re
ceivers built at comparatively low 
cost. 
• ANTENNA DESIGN... and ex
actly how you can build a spherical 
antenna, while keeping total earth
station cost for the complete system 
under $1,000. 
• THE FRONT END is critical when 
you build your own system. We help 
you explore several different ap-

preaches to making one that will 
work for you. 
• RECEIVER-SYSTEM hardware, and 
how it goes together to bring you di
rect-from-satellite TV reception in 
your own home. 

To order your copy: 
Complete coupon and enclose it with 
your check or money order for $7.00, 
plus $1.00 for postage and handling. 
We w ill ship your reprint within 6 
weeks of receipt of your order. All 
others add $4.00 for postage. New 
York State residents must add 58¢ 
sales tax. 

111 



(J) 
u z 
0 
a: 
1-u 
w 
...J 
w 
0 
Ci 
<( 
a: 

112 

FOR SALE 
UNUSUAL UHF subscription TV kits. Also micro
wave downconverters. Catalog 50 cents. TROJAN, 
2920 Shelby, Indianapolis, IN 46203. 

MILITARY radios: R-174, tunes 1.5-18 MHz, AM
CW-SSB, amateur, shortwave frequencies: $47.50 
mint, $27.50 good. Canadian Backpack Rad1o 
PRC-51 0, 38-54 MHz FM transceiver with headset, 
battery box, antenna: $34.50, 2/67.50 good. ARC-
27 Aircraft Guard Receiver, 220-248 MHz AM, sin
gle channel: $12.50 mint. Schematics/instructions 
included. Add $5/unit shipping. BA YTRONICS, De
pt. RE, Box 591 , Sandusky, OH 44870. 
SURVEILLANCE device schematics, books on 
electronic surveillance methods & equipment, 
locksmithing, covert technologies, etc. Catalog, 
$1 .00, MENTOR, Dept. Z, 135-53 N. Blvd., Flush
ing, NY 11354. 

FAST dependable mail-order! Prime semicon
ductors, parts, supplies. Free 55 page catalog. 
THE PARTSTORE, Dept. 165, 999 44th St., Mar
ion, lA 52302. (319) 373-1803. 

Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 
New ITEMS ••• New BARGAINS! 

FREE UPON REQUEST! 
Send today for FREE copy of 

NEW CATALOG 83 • Address: Dept. RE 
FAIR RADIO SALES 

1016 E EUREKA · Box 1105 • LIMA. OHIO • 45802 

EDUCATION & INSTRUCTION 
UNIVERSITY degrees by mail! Bachelors, Masters,
Ph.D's ... Free revealing details. COUNSELING, 
Box 317-RES, Tustin, CA 92680. 

EARN your university degree through evaluation 
assessment, of existing education, experience, 
achievements. Call , (614) 863-1791, or write, 
ASSESSMENT, Box 13130 R, Columbus, OH 
43213. 

ELECTRONICS computer books. International 
publishers. Lowest rates. Ask list. BUSINESS PRO
MOTION, lajpat Rai Market, Delhi, India 

BOOKS 
NIKOLA Tesla's autobiography! Quality illus
trated paperback, 111 pages, $7.95 . HART 
BROTHERS, Box 205K, Williston, VT 05495. 

************************* ! QUALITY MICROWAVE TV SYSTEMS ! 
************************* ! Complete Systems From s6995 ! 
! 1.9 to 2.5 ! 
* GHz * ! Antennas ! 
* * *Galaxy : 
: Electronics \ -\, * 
! 6007N.61st~ve. ~,, : 

~ :::;_::~1 ~~ ~ 
~ ~~·: T~ -::::f" ~ 
* * : r•J : 
* * ************************* 

SATELLITE TELEVISION 
SATELLITE parabolic dish antenna manual, for
mulas, facts, $15. Write, J. FOX, 21617 Collier, 
Battle Creek, Ml 49017. 

SATELLITE TV-before you buy get this video cas
sette tape explaining operation setup and trouble
shooting. Save up to $500.00 on installation fees 
$49.95. VHS or Beta free system price list enclosed. 
GATORVISION, Box 313, Hardin ll, 62047. 618-
576-9229. 

SATELLITE antennas by Polar-sperical. Build 10-
footwood under$160, metal $115, plans$40. PRO
TOTYPE ENGINEERS, Box 1812, Deming, NM 
88030. 

12 foot parabolic satellite antenna manual, only 
$24.95. Up-convert your audio subcarriers to the 
FM-broadcast band, board and plans $4.95. Stereo 
matrix demod-decoder, partial kit $39.95 or board 
only $10.95 . . Tunable audio demod, partial kit 
$19.95 or board only $7.95. Send $1.00 for more 
information, refundable with any order, to SA ELEC
TRONICS, Box 277T, South Milwaukee, WI 53172. 

' 

PAY TV I AMATEUR TV 
RECEIVERS 

24 hour movies, specials, sports, etc. 
GUARANTEED FINEST models anywhere!! 

Write or C.U/or FR£E BBOCHIJil£1 
JARIK, 632 West Doran, Suite "F" 
Glendale, CA 91203, (213) 956·5839 

SATELLITE systems. Complete for $1,499. 100' 
LNA's $399. Free wholesale catalog. SIGNALS 
SATELLITE SYSTEMS, Box 8836, Detroit, Ml 
48224. 313-361 -5146. . 

HOW to build a satellite TV LNA or downconver
ter! Save hundreds! Free information! Send 
stamped envelope: XANDI, Box 25647, Dept, 21J, 
Tempe, AZ 85282. 

7 foot parabolic antennas. $116.00. Send $1.00 for 
brochure. BOB'S ELECTRONIC SERVICE, 7605 
Deland, Fort Pierce, Fl 33451 . 

MINIFMMIC 
Compact size, only 2" x 1 ~ x 3f4". Transmit 
to FM radio 88-108 MHz. Exceptional au
dio quality. Transmits stable signal up to 
900 ft. Complete kit incl. case, battery & 
instructions. Only $1 5.95. Assembled 
$20.95. Add $1 .55 S&H ea. CA. RES. 
ADD TAX. Send 20e stamp for brochure. 

S.E. Corp., Box 1132-RE 
Yorba Linda, CA. 92686 

INTERESTED in home satellite television? Don't 
buy anything until you've read Homesat Handbook 
& Buyers Guide. Our book tells everything about 
home satellite TV and may save you hundreds, 
even thousands of dollars in your selection and 
installation of a system! $10.00: H & G HOMESAT 
SERVICES, Box 422, Seaford, N.Y. 11783. 

SATELLITE cables, connectors: Type N UG-21 Di U 
$3.00 Elbow $4.95, UG-57B/U %5.25, UG-29B/U 
$3.90, F-59A 10/2.15, RG-6/U .12centsft, RG-59/U 
copper 12 cents It, RG-213/U .36 cents ft. , RG-214/ 
U $1 .35 ft. Shipping: 10% $3.00 minimum. Free 
catalog. NEMAL ELECTRONICS, 1325 NE 119 St., 
N. Miami, Fl 33161 . (305) 893-3924. 

SATELLITE TV WEEK 
The most complete weekly listings. We cover more than 

just SATCOM 3. Send $1 for SAmple copy. 

Satellite TV Week 
P.O. Box 308, Fortuna, California 95540 

calltollfree: (800) 358-9997 • callfoml"(707) 725-2476 

University Microfilms 
International 

Please send additional information 

for -------,,-:::. ,-. :c:,,.::::,,.,-:::,,:::-.. :-. ------
Name _ _ ___________ __ 

Institution--------- ----

Street __________ _ __ _ 

City ______________ _ 

State _ __ ~Zip ________ __ 

300 North Zeeb Road 
Dept. PR. 
Ann Arbor, Mi. 48106 
U.S.A . . 

30-32 Mort imer Street 
Dept. P.R. 
l ondon WIN 7RA 
England 



BEGIN YOUR SPRING PROJECT AT THE SHACK® 
Quality Parts! 

New! 9-Position 0-Sub 
Connectors 

Low 199 As 
The BEST for less! Fit 
joystick ports of many 
video games and mi
cros. Perfect for mak
ing joystick extension 
cords or chassis 
mounting. 
[AJ 9-Conductor Plug. 
276-1537 .... . . 1.99 
~Socket for above. 
276-1538 ...... 2.49 
IQ Hood. Fits both. 
276-1539 ...... 2.19 

Sale! EMI/RFI Filter 
Save$307 

ass ~~~5 

• U.L.ICSA Approved 
• Protect Your 

Computer & .Data 

Keeps power line 
transients out! Rated 
5A at 120VAC. 
273-100 . . Sale, 8.88 

Huge Selection! No Minimum Order! 

Low-Voltage Indicator Sound Switch Module 

T0-72 
Case 

359 
ICM7201. Triggers an LED 
(not incl.) when voltage falls 
below preset 2.9V level. Easy 
way to add low-battery warn
ing to power packs-ideal for 
nickel-cadmiums! 
276-2333 .......... .. 3.59 

_Compressor /Expander 
For Audio Use 

699 
NE572. Dual-channel 

device can compress or ex
pand dynamic range. Ideal for 

stereo noise reduction systems. 6 to 
22VDC, single supply. 276-1781 .. 6.99 

Single-Supply UART 
Full-Duplex Universal Transceiver 

~ 40-PinWith595 
~ Specs&Data 

AY-3-1015. Accepts asynchronous serial bi
nary characters , converts to parallel format, 
and vice versa. Multi-logic compatible in
puts. Fully buffered outputs. Low power. 
4.75-5.25VDC. 276-1794 . . .... .. . 5.95 

Whistle Activated! 

• With User Notes 
• Up to 25 ft. Range 

Only 

Whistle once for on, 
again for off! Use it 
to control a relay, 
appliances, lights, 
TV sound, more. 6 
to 9VDC. 
277-·101 1 .... 1.99 

Tantalum Capacitors 

NEW! 
16 WVDC Minimum 

Premium capacitors for critical bypass, blocking, 
decoupling and filtering applications. Provide 
high capacity in a very small package. 

11F Cat. No. Each 

0.1 272-1432 .49 
0.47 272-1433 .49 
1.0 272-1434 .49 
2.2 272-1435 .59 
10.0 272-1436 .69 
22.0 272-1437 .79 

reo Y-Adapter 

NEW! 199 

Handy Digital 
Logic Probe 

Deluxe, 21-Range 
LCD Multimeter 

Adapts two phone 
plugs to 1/a" stereo 
mini jack. Color
coded. 
274-369 .. .. 1.99 

DPDT Knife Switch 

99¢ 
Great for projects, an
tenna switching, 
model railroads and 
more. 0.5A at 250VAC. 
Screw terminals. 
275-1537 .... ... 99~ 

16K RAMs-25% Off! 

- Reg. 3.95 

295 
4116 Dynamic RAM. Under 450 ns 
access. Manufacturer's prime. 
Stock up now! 
276-2505 ... Sale, 2 . ~5 

Mini SPST Switches 

2~9 Pkg.of5 

Normally open mo
mentary contact. 
Mount in '/•" hole. 
0.5A at 125VAC. 
275-1547 .... 5/2.49 

Diagnose Any 
Digital Circuit 

LEOs indicate high, low, or 
pulsed (to 10 MHz) logic 
states. Minimum detectable 
pulse: 50 ns. Overload and 
polarity protected. 34" leads 
obtain power from circuit un-
der test. 22-301 .. 19.95 

Time-saving 
audible conti
nuity and 
range-change 
indicator. Mea
sures AC and 
DC voltage, 
AC and DC 
current, and 
resistance to 
20 megs. 
forward con
duction of 
diodes and transistors. Over
load protected . Requires two 
" AA" batteries. With spare fuse, 
test leads, instructions. 
22-191 .... ........ 79.95 

Adapts To Fit Cat. No. Each 
Female BNC PL-259 278-120 2.99 
Male BNC S0-239 278-121 2.99 
S0-239 (2) PL-259 278-198 2.59 
S0-239 S0-239 278-192 1.89 

PL-258 PL-259 PL-259 278-1369 1.59 
M-359 Right-Angle Adapter 278-199 2.09 

[§] Solderless Push-On Pl-259. For RG58/59 . 278-190 . ... . 1.59 
1Bl 1094 Female BNC. Mounts in 'Ia" hole. 278-105 ....... 1.59 
III UG-88 Male BNC. Solderless. For RG58. 278·103 . .. 2.29 
III UG-88 Male BNC. Above, for RG59/RG62. 278-104 .. . .. 2.29 
IRi lnllne Female BNC. For RG58 cable. 278·113 . . . . 2.49 
IRl lnline Female BNC. For RG59, RG62 cable. 278·114 .. . . 2.49 

llad1e lhaeK 

100 Disc Capacitors 
Builder's 
Bargain 19S Setof 

100 

Includes NPOs, 
N-750s, Mylar and 
ceramics from 2 pF 
to 0.1 11F. WVDC up to 
1 kV. 
272-801 ... Set, 1.98 

Mike Element 119 
For Projects, 
Replacement 

PC Board-Mount Electret. Omni
directional. 2-10VDC, 1 mA max. 20 
Hz to 15kHz ±4 dB. 270-090 . . 1.19 

33o;0 Resistor Sale! 

Off 1 Reg . 199 Set of 
• 2.99 1!JO 

'/•-Watt. 5% Toler
ance. 13 of the 
most popular val
ues. 271-308. 
Sale, Set/1 .99 

A DIVISION OF TANDY CORPORATION • OVER 8500 LOCATIONS WORLDWIDE 
Retail prices may vary at individual stores and dealers 

CIRCLE 86 ON FREE INFORMATION CARD 
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING! 
TRANSFORMERS DIODES 

BRIDGE 
T.V. GAME LIGHTS 

GRAIN OF WHEAT 

T1SIZE ~ 
~25" DIA. (3.15mm) 

12 VOLT A.C. POWER UNIT 

120•oll ~ ::~~~g 
THIS UNIT CONSISTS OF A 12 VOLT 2 AMP 

•

TRANSFORMER, 1 AMP CIRCUIT BREAKER. 
4 PRONG CINCH JONES SOCKET AND A 3 
WIRE A.C . CORD ALL MOUNTED IN AN 
ATTRACTIVE 4'h" x S'h" x 3" CHASSIS SOX. 
GOOD FOR PARTS OR A NICE START FOR 

D.C. POWER SUPPLY. $&.50 PER UNIT 

prlmarlea ~ 1 1/2 AMP 400 P.I.V. 

T0-5CASE ~ 
3/8'' DIA. 300 OHM IN 5.6 VOLTS ot 750 MA $3.00 

3/16" HIGH 2 for $1.25 " 300ohms ~~-
OUT , ..., "' 

6 VOLTS ot 150 MA $1.25 
16.5 V. ot 3 AMPS $6.50 

6 AMP 200 P.I.V. $2.75 EACH ' -.;., 

~ 5/8"SQUARE t----------t 
18 V ot 650 MA $3.50 
18 VOLTS ot 1 AMP $4.50 
11 V.C.T. ot 2 AMP $5.50 

$1 .00 EACH 
24 VOLTS ot 250 MA $2.50 
24 VCT ot 1 AMP $4.50 S.C.R. 
42 V.C.T. ot 1.2 AMP $4.50 

10 AMP 200 P.I.V. 

5/8" SQUARE ~ 
0.8 AMPS 30 VOLTS 

5 for $1 .00 

DC WALL 

~~L~~~:v~R 
$1 .50 EACH 

4 AMPS 200 VOLTS 
65¢ EACH 

25 AMP BRIDGE 4 AMPS 500 VOLTS 

~ PLUGIN RECTIFIERS I---•850.C•E•AO.C•H---I 

1118" SQUARE TRIAC 
25 AMP 200 P.I.V. 

4 YDC •t 70 MA $2.50 
9 VDC ot 100 MA $2.00 25 AMP 600 P.I.V. 

$2.00 EACH 
6 AMPS 400 VOLTS 

75¢ EACH 

~6~~;A~ !~~::A : :: $3.00 EACH TRANSISTORS 
17 VAC ot soo MA $4.00 RECTIFIER 2N706 

lo-2·2•v•o•c•o•u•o•M•A---S2 •. 5•o-l: ::: :Ov~;~~s :~ :~; :::: ~~~~A 
VARACTOR !,:::~0:0°~~~Ts :!:~:~:: ~=:~ 

~ DIODE 1----------1 ~~~~~ 
MV2205 3 FOR $1.00 ~ CRYSTALS 2N3055 

16 PF 100 FOR $30.00 2N3585 
~ CASE STYLE HC33/U 2N3904 

2 MHZ' COLORBURST 2N3906 BB-103 3 for $1 .00 ' 3579.545 KC 2N4401 
33 PF 100 FOR $30.00 $3.50 EACH $1.00 EACH 2N4403 

2N4898 

~----------~----------1 D43C8 
2 CHANNEL LIGHT ORGAN 

D44C2 
TIP 31 
TIP 32 
TIP 121 
TIP 126 

5 for $1.00 
4 for $1.00 
8 for $1.00 
4 for $1.00 
4 for $1.00 
4 for $1 .00 

$2.50 
$1.00 
$1.00 

5 for $1.00 
5 for $1.00 
5 for $1.00 
5 for $1.00 

$1.50 
2 tor $1.00 

.75 

.75 

.75 

.75 

.75 

EASILY HOOKS INTO STEREO SPEAKERS 
AND ALLOWS 110 VAG LIGHTS TO DANCE 
WITH MUSIC. TWO SEPARATE 1.10 VAG 
OUTPUTS FOR HIGH AND LOW FREQUENCY 
AUDIO SIGNALS. USE TWO ORGANS FOR 
STEREO .. 

$6.50 PER UNIT 

COLOR LIGHT STRING AVAILABLE$1.75EA 

MICROWAVE V 
TRANSISTOR ~ 
MRF 901 REDUCED TO 

N.P.N. SILICON $2.00 EACH 

3 to 8 VOLTS 3 for $1.00 
Rated : 55ma @ 5 VOLTS 

6 to 12 VOLTS 3 for $1.00 
Rated : 55ma @ 8 VOLTS 

12 to 24 VOLTS 3 for $1.00 
Rated : 45ma @ 14 VOLTS 

T1SIZE ~ 
WITH WIRE LEADS 

3 to 6 VOLTS 2 for $1 .00 
Rated: 55ma @ 5 VOLTS 

6 to 12 VOLTS 2 for $1.00 
Rated: 55ma @ 8 VOLTS 

12 to 24 VOLTS 2 for $1.00 
Rated: 45ma@ 14 VOLTS 

T1- 3/4 SIZE 
WITH WIRE LEADS 

163" DIA. (4.14mm) 

3 to 6 VOLTS 2 for $1 .00 
Rated : 45ma @ 6 VOLTS 

6 to 12 VOLTS 2 for $1 .00 
Rated : 55ma @ 8 VOLTS 

12 to 24 VOLTS 2 for $1 .00 
Rated : 45ma @ 14 VOLTS 

NEON W/ RESISTOR 

CO-AX SWITCH 

(A/B SWITCH) 

75~~";1N ~ 
... -75 ohms OUT _ 

$3.50 EACH 

METERS 

0-20 V.D.C. 
0 -20 VDC FULL SCALE 

FACEPLATE 
BATTERY TEST 

SET-UP AS. 
INDICATOR 

$5.50 EACH 

1 MA 

2 5116" SOUARE G"· PANEL METER . . 
MOUNTS IN .. · " 
21/8" HOLE 

$5.50EACH """"" 

0- 15 V.D.C. 

LINE CORDS 

TWO WIRE 

:El== =e::: 
6' 18ga TWO WIRE 

3 FOR $1 .00 

THREE WIRE 
18 INCH 18ga THREE WIFiE 

2 tor s1 .oo 
8 FOOT 18ga THREE WIRE 

$2.00 EACH 

SWITCHES 

MINI-PUSH BUTTON 

S.P.S.T. MOMENTARY f 
NORMALLY OPEN 
1/ 4" BUSHING 
354 EACH 10 FOR $3.25 
100 FOR $30.00 
SPECIFY COLOR RED. BLACK, 
WHITE, GREEN, YELLOW. 

FREE! fREE~ tree! SEND FOR OUR NEWfm140 PAGE CATALOG free/ F:f:l££! FR££/ 

2-WA Y CAR STEREO SPEAKER 

THES~S!~!~~ME IN HEAT 
RESISTANT ABS PLASTIC CABINETS. 
IDEAL FOR CAR INTERIORS WHERE 
HEAT CHANGE OCCURS 
POWER RATING : 15 WATT NOM. 

45 WATT MAX 
EACH SYSTEM CONTAINS A 4 INCH 

10 OZ. WOOFER AND 2 INCH TWEETER 

SPECIAL PRICE $36.00 PER PAIR 

KEY 

ASSEMBLY 

5 KEY 

~ $1 .00 
EACH 

50K CENTER 0 

TAPPED ALPS 

RELAYS COMPUTER 

6 VDC RELAY GRADE 

~~N~~T~~~~~,OST ~ 17~~~~~~JC~~OOS 
FUJUITSU # FBR321D006 2 1/2" DIA )( 4 3/4" HIGHO 
$1 .75 EA 10 1 16.00 3,600 mid. ·~ 1-----------1 40VDC $1 .00 

MINIATURE 1 3/8" DIA. • 3" HIGH 

6 VDC RELAY 6i;:~':;~· $2.50 
' . :,; SUPER SMALL 1 3/8" DIA. 11 4 1/4" HIGH 

SPOT RELAY; 18,000 mid. 75 VDC $4.00 
GOLD COBALT 2 1/2" DIA. 11 4 1/2" HIGH 
CONTACTS. 22,000 mid. 15 VDC 

RATED 1 AMP AT 30 VDC; 2" DIA. • 2 1/2" HIGH $2.00 
HIGHLY SENSITIVE . TTL 22,000 mid. 40 VDC 
DIRECT DRIVE POSSIBLE, 2" DIA. • 6" HIGH $3.00 
OPERATES FROM 4.3 TO 24,000 mid. 30 VDC 
6 V, COIL RES. 220 OHM. 1 3/4" DIA. • 4" HIGH $3.50 

EDGE 

CONNECTORS 

@1!!.!!!~:::::::~ 
ALL ARE .156" SPACING 

15 PIN GOLD 
SOLDER EYELET $1.75 EACH 

15/30 GOLD 
SOLDER EYELET $2.00 EACH 

18/36 GOLD 
SOLDER EYELET $2.00 EACH 

22/44 GOLD 
SOLDERTAIL (P.C. STYLE) 
$2.50 EA 10 FOR $22.50 

1 3116" • 13/32" • 7116'' ~13?:~ ~1d·.'~ .. v~~H s2.50 
AROMAT # RSD-6V 72,000 mid. 15 VDC 

$1 .50 EACH 2" DIA. • 4" HIGH $3.50 
1° FOR $13·50 180,000 mid. at 6V 

~;~;.s~~~.~K 
N;~~:~~~s gPs~~~~:;'g~:s 1-P•o•T•s•. $4....,.7"'5~·,.·~,_-t--1 

MEASURES 3 3/4" LONG POTS 
1-----------12 112" DIA. • 4 112" HIGH $1.50 

13 VDC RELAY CLAMPS TO FIT CAPACITORS 50C ••. BLACK PLASTIC ENCLOSURE 

CONTACT, S.P.N.C. BLACK LIGHT ADJUSTABLE HEIGHT FROM 
10 AMP @ 120 VAC 1.63" TO 2.93"; WIDTH 
ENERGIZE COIL TO 6.85": DEPTH 8". BUILT-IN 

2K 10 TURN POT 

M'~ SPECTROL 
~ #MOO 534-7161 

$5.00 EACH 
OPEN CONTACT .. (ULTRAVIOLET) STANDOFFS FOR PC 

S COIL' 13 VDC 650 OHMS • ~- BOARDS FRONT AND BACK MEASURES 4 1/ 4" LONG. 

L.E.D.'S 

STANDARD JUMBO 

DIFFUSED ~ 
RED 10 FOR $1.50 

GREEN 10 FOR $2.00 
YELLOW 10 FOR $2.00 

~~~ FLASHER LED 

~ 
5 VOLT OPERATION~ 

RED JUMBO SIZE 
$1 .00 EACH 

Bl POLAR LED 
2 FOR $1.70 

SUB-MINI LED 
~ 

.079" • .098" 20 MA AT 1.75V 
RED 10 FOR $1.00 

200 FOR $18.00 
GREEN 10 FOR $1 .50 

LED HOLDERS 
TWO PIECE HOLDER l9 1f!1 
FOR JUMBO LED . g 
10 FOR 65¢ 200 FOR $10.00 

LIDE POTS SPECIAL PRICE $1 .00 EACH PANELS NOT INCLUDED 

I---~PCnfRE~~--J:G;·;E~. #~F~6~T;5B;L~;$;2.;50;;e•;c~h~~~~~~:;~~~--.J linear taper $5.25 PER CASE 
4 PDT RELAY 

27t8"LONG POWER SUPPLY WITH PRE-AMP 

15 ~~~lNG 

PHOTO-FLASH 

CAPACITORS 

35 MFD 330 VOLT 

1" 11 5/8" DIA. fr 
454 EACH... ~ 
10 FOR $4.00 "" 

170 MFD 330 VOLT MACHINE 
STYLE SWITCH 

ASSEMBLY. 

CONTAINS 15 
SINGLE-POLE 

NORMALLY OPEN SWITCHES 
(PUSH TO MAKE) . 

$6.50 EACH 

1 3/4" TRAVEL • 14 pin style ~ 
75C EACH : ~4a~~t ~o~t~~ts -- ' 

DUAL 1 OOK • ~2s~~o~~: ~~~~~o~~sted It 

AUDIO TAPER $1.70 EACH 
specify coil voltage 

3 1/ 2" LONG LARGE QUANTITIES AVAILABLE 
2 1/2" TRAVEL. $1.50 EACH 'SOCKETS FOR RELAY SCK •~~ef'l 

TOLL FREE ORDERS ONLY 
1 ~800 826 5432 
(ORDER ONLY) 

ALASKA HAWAII CALIF 
OR INFORMATION 
(213)380 8000 

CIRCLE 73 ON FREE INFORMATION CARD 

THIS SUPPLY WAS USED TO POWER 
AN 8 TRACK/ CASSETTE UNIT. IT 
WILL SUPPLY APPROX. 18 VDC AND 
INCLUDES A SMALL PRE-AMP TO 
BOOST SIGNAL LEVEL. 
RCA PLUGS FOR LINE IN/OUT. 

$4.50 EACH 

1 1/8" )( 7/8" 
2 FOR $1.50 10 FOR $7 .00 

(I~ 
~ 

750 MFD 330 VOLT 
2" HIGH ~e 1 1/4" OIA. 

$1.25 EACH 10 FOR $11.00 

QUANTITIES LIMITED 
MINIMUM ORDER 510 00 -
USA 52 50 SHIPPING ~ 
FOREIGN ORDERS 

INCLUDE SUFFICIENT -~ 

c!~~I~P~~~ ADD 6 ..... 

NO C 0 D' 



''The Deluxe II''' 
Is The Ultimate In UHF Sine Wave 

Converter Technology 
PC BOARD & PLANS $20.00 

With purchase of COMPLETE SET OF PARTS & crn.Lv;:,ur'c 

forms the irniit~t·mriR 
Engineered for reliiablle 51[801[ut)ll\i){(g OUUl>tatlOIIrl~ 
audio and fully 

BETA ELECTRONICS, 1700 

TOLL FREE 

1-800-782-2701 
r-----r-----------~--------~-,~~------~--------~-------, 

QTY 

NAME-------------------------------------------
$ 

ADDRESS ____________________________________________ ___ 

TOTAL P.LEASE 
PRINT , CLEARLY 

SEND THIS 
ORDER FORM 

QUANTITY DISCOUNTS AVAILABLE 
< < 

CITY /STATE/ZIP ______________________________________ ......, ___ (!RDER DATE-~-~!'-~---
MO. DAY YR. 

D VI~A 0 MST. CARD CARD NO. ________________________ EXP. DATE--------------

---- FOR IMMEDIATE DEUVERY· MONEY ORDERS OR CERTIFIED CHECKS PREFERRED - P£RSONAL CHECKS ALLOW 4 WEEKS FOR DEUVERY ----
• · ' I ' 

CIRCLE 78 ON FREE INFORMATION CARD 



(/) 
0 
z 
0 
a: 
b 
w 
....1 
w 
0 
i5 
~ 
116 

CPU'S & 8756 19.95 

SUPPORT ~ :~ SCR's TRIAC's 
CHIPS 8255 4.50 1.5A 6A 35A 110A PRV 1A 10A 25A 

8259 5.95 
8257 1AM95171 7 .95 
6502 5.75 

&:139 6.95 
&mA 2.75 
OClBSA 5.75 

100 .35 .60 1.40 .35 .40 1.40 100 
.40 .50 1.00 9.00 200 .50 .00 1.90 200 

!Q!8 29.95 ZOOA CPU 3.75 
AMD2901 8.95 ZOOB CPU 12.95 
8202 19.95 ZOOA 510 12.95 

400 

600 

.60 .70 2. 40 12.00 

1.00 3.60 15.00 

400 .70 1.00 2.60 

600 1.00 1.20 3.60 
8212 Ull Z00AP10 3.75 

8214 3.00 za.JCTC A 3.75 

8216 1.75 TMS9927NL 9.95 
8224 2.25 8275 16.95 

6845 13.95 ' 
6810 2.50 

8226 l .&:l 
822B 3.50 

4001 - 25 
4002 .25 

4043 - .. 

4044 " 6850 2.95 DRIVERS 
8355 9.95 1488 .65 

DISC 1489 .56 

8156 8.95 
8237 14.00 
3242 6.00 
8748 14.95 

4006 ... 
4007 .21 
4008 .70 
4009 .39 
4010 .45 
4011 .22 

- ., 4047 .95 
4049 .35 
.... . 35 
4051 - .80 
..., .75 & DRIVERS ~ ;~ 

SHIFT Controllers 8131 2.50 

MRM~~ST~:s 1771 . 16.50 ::: ;~ 

4012 .22 
4013 .35 
4014 - .70 

4053 - .75 ... , ., 
4015 - 39 - .39 .... . 35 

MM1403 1.75 1791 25.00 8837 2.00 
4016 - 30 
4017 - 60 4069 .25 

4070 .35 
MM1404 1.75 1793 . 35.00 883S 2.25 4018 - .50 

4019 - .39 
4071 .25 

~~~ ~:~ 1795 45.00 ~~~~ ~:: 
MM5056 2.50 1797. 45.00 MM5321 9.50 

40211 - 70 
4021 - 65 

40n .20 
4076 .65 
4,0n .35 

4022 - " 4081 .25 
MM5057 2.50 0765C 25 .00 MM5369 2.50 

4023 - .22 
4024 - 45 4082 - " 

MM5060 2.50 

ROM 's 
27<>! 2.95 

3.95 
5.95 
7.95 
9.95 

19.95 
1.95 
2.95 
4.00 

2716 + 5V 
Z732 
2532 
2764 
MC8764 
82SZl 
82S100 
82S115 
82S123 

16331 ) 
82S129 
82S13J 
3628A-3 
AM9214C 
82'6·5 

1.95 
1.95 
1.95 
3.00 
2.95 

RAM 's 
21 L02-3 70 
93L422 5.95 
2101 -1 1.65 
2111AL 1.95 
2114-4 1.10 
2114 -3 1.50 
2147-3 4.95 

TR1002B 3.95 

68000L8 

$50.00 

4025 - 25 
4026 - .95 
4027 - .40 
4028 - .55 
4029 - .75 
4030 - .36 
4034 - 1.75 
4035 - .75 
4040 - .65 
4042 - .56 

4093 - 49 
4099 - 1.75 
4501 - .95 
4510 - .65 
4511 - · .65 
4514 - 1.25 
4515 - 1.50 
4516 - .75 
4518 -
4520 -
4528 -
4539 -

TMS3<00 4.95 74S SERIES 74S74 .70 
MK4008P 1.95 1-----1 74885 1.25 
MK4027-3 1.95 CRYS TALS 74800 .30 74886 .60 
TMS4050NL 2.95 74802 .30 74889 1.90 
MK4096-11 1.95 2.000 6. 144 74803 .30 748112 .85 
4116-3 1.10 3.000 8.000 74804 .40 748133 .50 
4116-15 1.50 3 .579 10.000 74805 .45 748135 1.10 
5101E 2.95 4 .000 18.000 74808 .40 748138 • 1.25 

f741 88A) 
74S387 
74S474 

Z6104-4 2.50 ~ :~ ~:~ 74810 .30 748139 1.10 
1.25 6116-3 5.50 74811 .35 748140 1.70 
1.75 8264(4164-2 5 :75 74815 .40 748151 1.25 
3 .95 5ff725 tMK4002l a.95 2. 95 ea. 74S20 .40 748153 .96 

74830 .40 748157 1.25 
74532 .40 745158 1.25 

4583 - .90 
4585 - .75 
74COO - .7J 
74C02 .27 
74C04 .35 
74C08 .30 
74C10 .27 
74C14 .55 
74C20 27 
74C32 .39 
74C42 - 1.00 
74C74 - .50 
74C76 - .70 
74C85 - 1.40 
74C86 - .39 
74C90 - .90 
74C93 - .50 
74C1S4 - 2.50 
74C157 - 1.75 
74C160 - 1.20 
74C161 - 1.15 
74C163 - 1.15 
74C173 - .75 
74C174 - 1.15 
74C175 - 1.19 
74C192 - 1.30 
74C901 - .39 
74C902 - .70 
74C914 - 1.75 
74C921 - 3.95 
74C83 - 1.25 

745161 
748163 
745169 
748174 
745175 
748182 
74S194 
745240 
745241 
748257 
748258 
745260 
745280 
745373 

1.75 
1.40 
1.75 
1.40 
1.40 
1.75 
1.10 
1.00 
1.50 
1.30 
1.30 
1.50 
1.75 
2.25 

50 PIN RIBBON CONNECTORS 
40 PIN RIBBON CABLE CONN . 
34 PIN RIBBON CABLE CONN . 
10 PIN RIBBON CABLE CONN . 

. $3.25 
.. $3.00 

$3.00 
.. $1 .50 

LINEAR CIRCUITS 

50 conductor 
1.00 

NO. 30 WIRE 
WRAP WIRE 

SINGLE 
STRAND 

100' ... $1.40 

DB CONNECTORS 
DB9P - $2.00 0825P - $2.75 

DB9S - 3 .00 DB25S - 3.50 

HOO DS - 1.10 HOODS - 1.25 

2N1307PNP GET0 -5 
2N404A PNP GE T0 ·5 
HEPG6014 - PNP GETO·J 

.. $ .40 
31$1 .00 

$ .85 
$1 .35 
$1 .95 
$ .75 
$1 .00 
$1 .00 .. ., 

TIP111 $.50 TIP 145 
2N6233-NPN SWITCHING POWER 
MRF-0004 CM RF TRANSISTOR NPN 
2NJn2 NPN Si TO·J 
2N4908 PNP Si T0·3 
TIP2955PNPSi .. 
2N2222 NPN Si TO 18 
2N2907PNP Si TO· I8 

. 10/$1.00 
9/$1.00 

$ .60 2NJ055 NPN Si 10·3 
2N3904 NPN SiT0-92 
2N3906PNPSiT0 ·92 

9/ $1 .00 
$ .55 
$ .55 
$50 
$55 
$95 
$ .60 
$1 .00 
$1 .75 

2N6109 PNP Si T0-220 
TIP318NPNSIT0·220 
TIP 328 PNP S1 T0·220 
TIP34PNP SI 
TIPI21 PNPSi U84 
TIP141NPNS1U97 
BU205 
OPS2000 - DUAL POWER DAR L ... $3.95 

TTLIC SERIES 
7400 17 
7401 .17 
7402 . 17 
7403 .17 
7404 24 
7405 .24 
7406 .28 
7407 28 
7408 .24 
7409 .18 
7410 17 
7411 
741 2 
74 13 
741 4 
7416 
7417 
7420 
7425 
7426 
7427 
7430 

.22 

.30 
35 

.45 

.25 

.25 

.17 

.25 

.25 

.25 

.17 
7432 .27 
7437 .27 
7438 .27 
7440 .17 
744 1 .75 
7442 .45 
7445 .65 
7446 .65 
7447 .65 
7448 .65 
7450 .17 

74n .3:1 
7473 .35 
7474 .32 
7475 .40 
7476 .35 
7480 .45 
7483 .50 
7485 .55 
7486 .35 
7489 1.60 
7490 35 
7491 .45 
7492 .45 
7493 .35 
7494 50 
7495 .55 
7496 .60 
741 07 .3:1 
741 16 1.50 
74121 .29 
74122 39 
741 23 .42 
741 26 .45 
74145 .60 
74148 1.10 
74150 1.10 
741 51 .50 
74153 .40 
75154 1.10 
74155 50 
741 57 .50 
74160 .85 
741 6 1 .65 

74612 
74163 
74164 
74165 
74166 
74170 
74173 
74174 
74175 
74176 
74180 
74182 
74190 
74191 
74193 
74194 
74195 
741 96 
74221 
74273 
74279 
74298 
74365 
74367 
74390 
75324 
75325 
75492 
9601 
9602 
BT26 
8T97 
BT98 

.60 

.60 

.60 

.60 
70 

1.50 
.75 
.65 
.50 
.75 

1.00 
.45 
.70 
.75 
. 79 
85 
.45 
75 

1.00 
.85 
.60 
.56 
.65 
.65 
00 

1.75 
1.50 
1.05 

75 
.75 

1.00 
.00 
.00 

74LS SERIES 

74LS 109 .36 
74LS1 12 .38 
74LS113 .45 
74LS114 55 
74LS123 .75 
74LS125 .45 

74LS221 .75 
74LS240 90 
74LS241 95 
74LS242 .95 
74LS243 .95 
74LS244 90 

74LS126 .45 74LS245 1.38 
74LS132 .55 74LS247 .75 
74LS136 
74LS137 

45 74LS248 .95 
.95 

74LS138 .50 
74LS 139 .52 
74LS147 1.95 
74LSI51 .50 

74LS251 .55 
74LS253 .55 
74LS257 .55 
74LS258 .55 
74LS259 1.40 

74LS153 .50 74LS266 .52 
74LS154 1.90 74LS273 1.15 
74LS 155 .65 74LS279 .48 
74LS 156 .65 74LS280 1.80 
74LS157 
74LS 158 .65 
74LS 160 .70 

.65 74LS283 .65 
74LS290 .75 
74LS293 .85 
74LS298 .85 
74LS320 2.00 
74LS323 3.50 
74LS365 .50 
74LS366 .50 
74LS367 .50 
74LSJ68 .50 
74LS373 .95 
74LS374 .95 
74LS3n 1.25 
74LS386 .45 
74LS390 1.10 
74LS393 1.10 
74LS398 2.50 

74LS 161 .70 
74LS162 .65 
74LS16J .65 
74LS164 .66 
74LS 165 .80 
74LS166 1.25 
74LS169 1.75 
74LS170 1.30 
74LS173 .65 
74LS174 .62 
74LS175 .62 
74LS181 1.95 
74LS190 .80 
74LS191 .80 
74LS192 .75 74LS670 1.20 
74LS193 .75 74LS682 3.00 
74LS 194 .65 
74LS195 .65 
74LS196 .75 
74LS 197 .75 

81LS97 1.10 
81LS98 1.10 

MULTI TURN TRIM POTS 
50 OHM 5K 

: g~~ ~~ 3/$2.00 
1000 OHM 500K 

POSTAGE RATES 

A DO 10% FOR ORDERS UNDER $25.00 
ADO 5 % FOR ORDER S BETWEEN $25.00 & $50.00 
ADD 3% FOR ORDER S ABOVE $50.00 

TERMS : FOB CAMBRIDGE, MASS. SE ND CHECK 
OR MONEY ORDER . MINIMUM TELEPHONE. 
C.O .D PURCHASE ORDER OR CHARGE $20.00 
MINIMUM MAIL ORDER S5.00. 

SEND $ .25 FOR OUR CATALOG 
FEATU RI NG TRANSISTORS & 
RECTIFI ERS . 145 HAMPSHIRE 
ST .. CAMBRIDGE . MASS . Q2139 

TEL. (617) 547-7053 

(~' SOLID STATE SALES WE SHIP OVER OVER 95% 
OF OUR ORDERS WITHIN P.O. BOX 74 D 24 HOURS OF RECEIPT 

SOMERVILLE, MASS. 02143 TOLL FREE 1-800-343-5230 
FOR ORDERS ONLY 

CIRCLE 35 ON FREE INFORMATION CARD 

ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 

New MFJ-1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 

Gives excellent recaption of 50 KHz 
to 30 MHz signals . Equivalent to wire 
hundreds of feet long. Use any SWL, 
MW, BCB, VLF or Ham receiver. 

High dynamic range R F amplifier. 54 
in. whip. 50 foot coax. 20 dB attenuator 
prevents receiver overload . Switch be
tween two receivers. Select auxiliary or 

antenna. Gain control. " ON " 
Remote unit, 3x2x4 in. Control , 
5 in . 12 VDC or 110 VAC with· 

optional adapter, 
MFJ-1312, $9.95. 

$1291~14500 
shiP1'111111 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarant!la. 
Order today. Call TOLL FREE 800-647-1800 . 

Charge VISA, MC. Or mail check , money order. 
Write for free catalog. Over 100 products. 

CALL TOLL FREE 800-647-1800 
Call 601-323-5869 in Miss. , outside continental 
USA, tech/order/repair info. TELEX 53-4590. 

M~ I ENTERPRISES 
.-... INCORPORATED ' 

Box 494, Mississippi State, MS 39762 

$99.95 

9 PIN DB PLUG RIGHT ANGLE FOR 
~ HOME COMPUTERS & GAMES! 

AMP P/ N 207456-2 
Any Quantily .......... . ..... . .... ... $.85¢ 

RESISTOR BUYOUT 
- --=----- MOST STANDARD VALUES 

'14 WAIT 5% RESISTORS 1 OHM TO 10 MEG. OHM 
2 K MIN. BUY 1 K MIN. PER VALUE 

CALL OUR HOT LINES 
IN CALIF. (714) 527-2554 

OUTSIDE CAL (800) 854-8660 

SCI ELECTRONICS CENTER 
5303 Uncoln Ave., Cypress, CA 90630 
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CONVERTERS 
DESCRAMBLERS 

Largest Selection 
of Equipment Available 

$Buy Warehouse Direct & Save$ 

36 channel 
wired remote 

converter 
only 

$8895 

36 channel 
converter 

$4595 

Send $2 for complete catalog 
of converters and unscramblers 

Quantity Discounts • Visa • Master Charge 
Add 507o shipping-Mich. residents add 407o sales tax 

C&D Electronics, Inc. 
P.O. Box 21, Jenison, Ml49428 

(616) 669-2440 

Burglar/Fire Alarms 

FREE 
CAT 

cctv 
controls 
alarm 
passive infrareds 
motion detectors 
ultrasonic detectors 
magnetic c~ntacts · 
smoke detectors 
vehicle alarms 
accessories 
remotes 
tools 

SATELLITE TV RECEIVER KIT!!! 
It's not ready yet, but we guarantee it will be revolutionary in size and 
price. Send or inquire for preliminary information. Priced below $350.00. 

· Available in April. 
LSS-1 .................. . . . . . ....... .. . . ...... . ... less than $350.00 

DIGITAL MUL TIMETER 
MIC-6000Z 
• 3% Digits 
• DC 0.5% Accuracy 
• DCA and ACA up to 10A 
• OHM up to 20 fv1 OHM 
• Audible Continuity Test 
• Diode Check 
• Leads and Battery Included 

The MIC-6000Z is a professional Multi meter at 
an inexpensive price. 

The 6000Z up to 1000 hours on a common battery, also can withstand 1000 
VDC loads. Resistance ranges are protected up to 400 VDC. For your added 
convenience the MIC-6000Z has a built-in 10 amp current capacity, so you don't 
need an accessory shunt. 
MIC-6000Z Assembled . .. . .. .............. . . . ..... . . . . .. . . . . .. . . . .. . $89.95 
Carrying Case . .. . .... .......... . .. .. ... . . . . .. ..... . .. ... . . .. . ... ... . $ 9.95 

UHF T.V. 
PREAMP 
Features: 

• 25 dB gain! 
• Kit 

0 
0 0 0 

Your reception will dramatically improve! 
This unit will enable you to pull in signals 
you never knew were there! 
For both indoor and outdoor use. Input and 
output impedance 75 o!lm. No adjustment! 
Easy assembly. 
JH-0 Kit .. .. . . . . ... . ... . .. .. . . . . $22.95 

AMATEUR MICROWAVE 
Receiver System 
1.9-2.5 GHZ 
90 day 
warranty on 
PS-5!!! 
MICROWAVE 
RECEIVER 
SYSTEM 

• Commercial grade construction 
• Sturdy Parabolic aluminum reflector antenna 
• High gain 50 db' 
• Line of sight distance 45 miles! 
• Complete system, power supply , cable, assem

bled reflector antenna, and downconverter. 
• Downconverter mounted in attractive cabinet. 

PS-5 Assembled .... . ... .. ...... $109.95 
Kit Form . ..... . ..... . ..... $ 79.95 

R.F. MODULATOR 
Combine both audio and video output onto 
channel 3 or 4 of your T.V. set. 
Single I.C. chip (MC 1374) makes for quick 
and easy assembly. Single adjustment con
trol! A must for every video recording or 
computer enthusiast. 
VH-0 Kit .. . .. ... . ... .... . .... ... $19.95 

Digital Multimeter 
MIC-3300A 

• Kit Form • 31h Digits 
• DC .5% Accuracy 

• DCA up to 10 Amps • OHM up to 20M OHM 
• hFE measurement • Floating decimal point 

• Leads + battery included • Easy instructions 

A high quality Digital Meter Kit at an affordable 
price. Educational and enjoyable to build. the MIG 
3300A is a high quality meter for all hobbyists and 
maintenance work. 

MIC-3300A Kit Form ........ . .. . .. $59.95 
Carrying Case .. . . . . . . . .. . . ....... . $ 9.95 

AMATEUR 
MICROWAVE RECEIVER KIT 
1.9-2.5 GHZ ; itHIIII:.I~ 

PS-1 Assembled 32 element antenna . . . $19.95 
PS-2 20 dB gain microwave receiver kit 

with variable power supply kit .... $50.00 
PS-3 Complete package PS-1 & PS-2 .. $65.00 

Mounting Hardware Included 

Microwave Preamp!!! 
NEW 

Kit 
Use with PS-3 Kit. Adds 20-25 db gain to 
boost reception distance. 

• Low Noise 
• High Gain 
• Can be used with all existing 

stop sign board receivers!!!! 

PS-4 . . . ... • .. 1."~~:~ -~~~- :.r~~---~~-nl~.95 

SEI, Inc. Illinois Residents 
(312) 564-0104 

Orders Only, Toll Free # 
(800) 323-1327 

Minimum orders $15.00. Add 10% ship
ping on orders under $35.00. Orders 
over $35.00, add 5%. Illinois residents 
add 6% Sales Tax. Catalog - $1.00 

Visa and MasterCard Acceptable 
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"'~~pineapple fM 

The Alternative! The Compatible! 
The Affordable! 48K Color Computer Kit! 

FEATURES: 
*Fully compatible with Apple® II+ *Built in 2-watt amplifier for realistic 
* Singleboard for easy assembly sound effect with volume control $64500 *Popular 6502 MPU for large * 8 on board peripheral connectors 

EACH amount of software for expansion 
*Game paddle connector on both * 14 key numeric key-pad 

(please add 5% shipping and handling) sides of case * 5-amp switching power supply 

Easy to assemble! All components are clearly silk-screened on the high quality double-sided 
mother board. All integrated circuits, IC sockets, peripheral connectors, keyboard, switching 
power supply and the professional high impact plastic case are included. 

• 51/4" DISC DRIVE FROM @.Y.~QIJD) 

100% Made In USA 100% Apple and Pineapple'" Compatible 

50% Faster Seeking Time Than Apple Disk II Drive! 

• 1 Year Full Warranty 
• 40 Tracks 
• One of the Most Quiet Drives 
• Color and Shape same as the 

Disk II Drive 

Disk Drive $285.00 
Controller Card $ 65.00 

Controller Card with 13 Sector, 16 Sector Auto Select $ 85.00 

• • • Big Savings On Peripheral Cards • • • 
Buy them in kit form. 

All cards APPLE II and PINEAPPLE compatible. 
80 column card kit . $120.00 EPROM writer card kit 
Z80 CP/M card kit .... ... $110.00 (For 2708,2716,2732,2764,2532). 
16K RAM card kit. . $49.50 Printer interface card kit (For Epson or Oki) 
Disk controller card kit ..... $59.50 New disk controller card kit 
RS232 Interface card kit. ... $95.00 (3.2, 3.3 auto select) .. 
16K RAM card (cable-less) kit $59.50 PAL Color Encoder card (assembled) 

HEAVY DUTY SWITCHING POWER SUPPLY 
for Apple II, AP·II"' and Pineapple"' Computers 

+5V at 5.0 Amp 
+12V at 2.5 Amp 
-5V at 0.5 Amp 

-12Vat0.5 Amp -----------------------4. Size and mounting holes are same 
The APPLE II LOOKALIKE COMPUTER CASE astheonesusedintheApplell 

with this price! 

6502 CPU MOTHER BOARD 
• 48K on board RAM (4116) 
•12K on board ROM (2716) 
• Upper/lower case 
• Composite-video output 
• Apple II alternative 

~~ :i'' ijJ! :&-
""" ·-·.., .. _._ .. -·-·-·== =·· ·'--= ~ = 

I --I• 

APPLE II+ COMPATIBLE KEYBOARD 
• LSI keyboard decoder • Full ASCII code output 
• Upper/ lower case function • N·key rollover function 

• LED ON/ OFF indicator 

~~~,. 

LKB·3600·N Keyboard Case 

Keyboard Only $99.00 EA. Plastic Case $35.00 EA. 

51/4" DISKETTE SALE 
All diskettes soft sector single-side double density with hub rings. 

1 0 pes. 1 00 pes . 

$21 .50 $195.00 wabasH # M43A 

\erba1im· # Ms2s-o1 $26.50 $24o.oo 

Scolcli/3M #744D $26.50 $24o.oo 
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12" B&W MONITOR 

OJ Contrast 
Powe1 Bright 
V-Hold 
H-Hold 

VIDEO 100 by AMDEK 

51f4"Fioppy 

DISKETTES 
All Certified- 1 00% Guaranteed 

BOX of 1 00 ___ $14Q0° 
Above with 
Hub Rings ......... $169.00 

FLOPPY DISK DRIVE 
FULL 
FACTORY 
WARRANTY From Fourth Dimension Systems 1-------------1 with •Track Zero Micro Switch · 

tor APPLE 
16K RAM CARD 
Language Transparent 

COEX FACTORY $fiQ95 
WARRANTY 

• DOS 3.2.1 & DOS 3.3 
• CP/M and PASCAL 

DESIGNED 

:~~L~<?~~ .... $28795 
Controller Card 
for above ... . ... . .. -$99.00 

Parallel, TTL Input 1/0 "Selectric"® 
TYPEWRITER I PRINTER 

Removed from workfng systems, these fantas
tic machines have built-in driver and decoder 
circuitry and take TTL level, 6-bit character, 
plus 4-bit function input signals. Easily driven 
by most any micro. Use a typewriter (with add' I 
'repeat' circuitry) or as a KSR 1/0 printer or 

~~o~ef),~ir~2 '1~~0~ff ~h~P~~r~~re~g~~: 
"Table Top" style case. Each "Selectric"~ 1/0 
machine is complete and in operational condi
tion. Includes schematics, data case, platen 
and ribbon. 

TESTED AND 
OPERATIONAL! 

Type Element ................ $21.00ea. 1(0 Selectric $399.00ea. 
Add $20 lor Packaging and Handling - Pay Shipping on Delivery 

SAVE!!! Untested version of the above, otherwise whole & complete. May require some 

service ................................................................................................. $279.00 ea. 

Di~JJio Daisy Printer 
.iiit ~- · -. • Pre-owned, TESTED & Operational! 
,. \. • Uses Xerox Metal Wheels or Plastic Wheels 

• Original OEM Interface (Diablo Interface) 
Recuires ± 15V @;5A & 5VDC @5A 

• Positional access to 1/120 "Horiz." 1/48 "Vertical" 
• USED BY XEROX, WANG, & OTHERS 

Daisy Printer • Heavy Duty Printwheel Motor and 15" Frame 
These fabulous daisy printers feature 35-40cps, 10 & 1 2 pitch as well as proportional 
space, and plotter capabilities! Only a power supply and interlace are required for full 
printer capability. Fully tested and operational, ready to configure for the interlace of 
your choice. Platen and 110 data included . JUS I 
Forms tractor for the above -------------------$ 99.00 $&gS.OO 
Spare P.C. Board Set (6 P.C. Cards) ----- $279.00 
Spare Printwheel carrier assembly ------- $329.00 Add $15.00 

tor Packaging and handling 

We Offer New & Used FLOPPY DRIVES, DISK DRIVES, PRINTERS. & MORE al BARGAIN PRICESII 
Write or Call for Our Latest Flyer NOW!!! 
"Selectric" is a registered trademark of IBM CorporatiOfl 

Computer WAREHOUSE 18 Gc<J,,le 51 H,lVeclldl Moss 01810 

Rr~ducts & MAIL ORDER6;o:;;3N72:8s3';Psi1::0~5R 

U npherals .;:;. Sony No Collecl Colis ~ 
nlimited M<lslecC<Jcd & VISA Accepled 

CIRCLE 67 ON FREE INFORMATION CARD 

COEX BO·FT 
•Interface with Apple;· Centronics 

RS-232, IEEE-488 
• 9x7 Dot Matrix, 80 CPS, 

Bi-Directional Printing • 
• 2K Buffered Memory ------------
• 80, 96, 132 Columns, Graphics -------------

and Block Printing 
• Selectable Char Pitch, Line 

Spacing and Feed 
COEX lnterfaceCardtoAPPLE $49.95 

VISION-SO© 
80x24 Video Display Card 
Vista Computer Company's new Vision-80 board is a sophisticated 
yet easy to use video display card tor the Apple" computer. 

PARALLEL INTERFACE 
EPSON TO APPLE 

New From $4995 CABLE 

PROTOTYPING CARDS EXTENDER CARDS 

COEX INCLUDED 

tor APPLE .... $19.95 
for LB.M . . _. __ $49.95 

"Have You Kissed Your Computer Lately'' 

for APPLE. _. $16.95 
for LB.M ... _. $19.95 

Components Express. Inc. 
~ 1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 i·· .. , 

Terms of Sale: Cash, Checks, Credit Cards, M.O., C.O.D. Calif. residents add 6% sales tax. ' __ i 

s: 
)> 
-< 
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Grayrnark Electronic Kits 
\ 

Quality Products for 18 Years 

TV Sound Enhancer 
"Stereo-like'' sound from your TV. Hooks up 
between TV earphone jack and your stereo 
system. Includes all necessary parts, inter
connecting cables, PCB, and instructions. 

Order Modei150D Only $10.90 each 

TV Scrambler 

g Jam the picture on your TV set. 
Tunable to all VHF stations. 30 foot 
range, battery operated. Comes 
complete with parts, instructions, and 
PCB. 

Order Model11 OD Only $7.70 each Order Modei118D Only $3.90 each 

Color Organ Control Comple" Sound Generator 

f3 3 channels total 600w of pulsing 
lights with no direct connection to 
sound source. Separate control for 
each channel. AC operated. Parts, 
PCB, instructions all included. 

~ 
Create sounds of phasor guns, sirens, 
train, prop plane, space ship, and 
more. Battery operated. Comes com
plete with parts, PCB, instr;ucoons. 

Order Modei152D Only $15.90each Order Modei142D Only $14.30 each 

lZJ ~~-~~ MC & VISA orders only call Toll Freel 800-854-7393 
CA residents add sales tax • We pay shipping on orders 
over $25.00, otherwise add $2.50. Sorry no COD. 

(InCA 714-540-5480) 

Send $1.00 for Catalog [over 60 Kits] 

G rk (Refundable w1th 1st Order) rayrna Box 17359 • Irvine, CA 92713 
SATISFACTION GUARANTEED 

TUSA N~ w.:,o;;L~~!,;!~~~r:er'~~~: ~~~~~:ER 
Receive all the EXTRA. CABLE TV ""MIDBAND" & SUPER BAND 
CHANNELS on your UHF DIAL 

Eliminates the need forrenllngor teaslng. This stable and 
=====;;,reliable system converts extra cable TV channels so they can 

l:.•:a:=:.Tc.~l be:::~~;~~~ ~7~~';;.~Ao;,;:~r~;~ CABLE TV/ 
The system allows you to program both pay (pa.~ TV decoder required) and standard 

=~~~~~'::.:, ~~~~i':ma;:,.;:~. - while you are Now 528.95 ... 
Simple to Install and operate on any make of TV wllll UHF. PLUS I'OSTAQE 

NOW AVAILABLE 
NEW TUNEABLE DELUXE MODEL CVU-1000 534.95u. 

UHF 
TUNERS 

Continuous 
Tune Model 

45MHz Output 

White 
They 
L•st 

13.50 ... 
5ot- 12.25ea, 

POPULAR IC'a • TOP QUALITY 
NO SECONDS 

LM-380N 2 well Audio Power Amp $1.49 $1.12 
LM-386N<3 Low Voltage Audio Amp 

.~/9V 1.59 1.19 
NE-564N Digital Phasa Locked Loop 3.50 2.09 
LM-565N Phase Lockad Loop 1.49 1.12 
LM-733N VIdeo Amp 1.69 127 
MC-1330 VIdeo Detector 2.49 
MC·1349 VIdeo II Amp 2.06 1.55 
MC-1350 VIdeo II Amp 1.75 1,1 
MC·1352 VIdeo II Amp AGC 2.09 2.09 
MC-1358 1.05 1. .. 

'3.J'-
75 OHM UHF VAGI ANTENNAS 

BRAND NEW UHF 
VARACTDR TUNERS 

AC LINE CORDS 

('~~"lX...:.~; .. - ,..~ 

MC·1374P 
MC·1458 
MC-1496N 
LM·1800 

Audio II Amp 
R.F. Modulator 3.19 2.39 
Dual Comp. Op Amp .88 .66 
S.lanced Mod/Demodulator 1.19 1 ... 
PLL Stereo Decoder 4.49 3.37 

SHCIFY CHANNEL OPTlONA.L 
'8.95 EA. Wlnegatd UHF 

Antenna Preamp 
I OR MORE 18db Gain 

'6.95 ... '39.95 h. 

SPEAKER CABINET 
Popular speaker cabinets for 
those famous home brew TV 
circuits. Speakers Included. 

Cabinet Dlmen~klns: 
7'%" wide x 9'12" high x 5'12'' 
deep. Removable 1/8" thick. 
back cover. 

POWER TRANSFORMER 
24V CT, 400 mA. 
Made In U.S.A. 

18 gauge wire ¢; ::,' LM·1889 Video Modulator 2.19 2.19 
UMEAIIVOLTMENHULATOIIS 

LM·7805 5 Volt Posltl'ltl Volt. Reg. 1.19 . .. J I i 6 ft. long cable 

Sanyo YOUR Mltsumi 
45 MHz CHOICE 45 MHz 

Prestrlpped and tinned ends 
fOf easy Installation. 

LM·7B08 
LM·7812 
LM-7815 

8Vott Positive Volt. Reg. 1.19 ... 
12Volt Positlvt~Volt. Reg. 1.19 ... 
15Volt Positive Volt. Reg 1.19 ... 

Output '24.95 u. Output 
Call tot Ouanllty Ptkaa AC6G 12 . Up 

SC001 
2orm.,... 

'10.95 ... 
'8.95 ••. 

I Special Purchase 
MV·2109 

1-9~~~~~ .~ea. 
10-Up ....... 39ea. 

5% MICA CAPS 5% 
10pl.4~ea. 560pf .. 66cea. 
43pl.36$ea. 1200pf .. &klla. 

110Jll.36cea. 3000pl.t.39ea. 
Call lor O.a..Uty D~"t 

• POPULAR 
MICROWAVE 

PARTS 
MRF.Q01 .... .... .... . . .. $2.75 

9·Up .... ••.•• . .... ... 2.19 
MRF·911 .. . .•... ........ 3.46 

9 · UP .... . . ... .. . . .... 3.12 
MBD-101.... ....... . ... .98 
CHIP CAPS · .001 mid . . .50 

411$ ... 
39Cu. 

LM·7818 18 Volt Posmve Volt. Reg. 1.19 ... 
LM·7824 24Volt Positive Volt. Reg 1.19 ... 

Radilll.ead Caps -===. 
tOmld036V .. .. .. 1·11 S.25ea. 

12ormore .16ea. 
1mld036V .... ... 1·11 .25ea. 

12ormore .t6ea. 
470mld036V •. .. 1-11 .511ea.. 

t2ormore .49ea.. 
1000mfd0 35V .. .. 1·11 .811ea. 

t2ormore .eeea. 
2200mfd035V .... 1·11 1.2i ... 

12ormore 1.08ea. 
2200mldO!SOV .. .. 1·111.8iM. 

12ormore 1.39ea. 

PROJECT 
BOXES 
Woodgrain 

This box Is 11'%''W. 4Y."H. 
6'12"0 with a removable 
aluminum U·ahaped chassis 
11 "W · 3 v. "H • 6"0 inside. 

S12.50 .. . 

Axil! Lead caps --
1000mfd050V .... 1·11 $.i8M. 

12ormore .19M. 
2200mld036V .... 1·11 1.39M. 

12ormore 1.19ea. 
3300mfd035V .... 1·111.96M. 

t2ormore 1.79ea. 

100Y ~10%1~~:.:~= 
.001ml .20 .15 .08 
.0022ml .20 .15 .08 
.Otml .20 .15 .08 
.047mf .20 .15 .08 
.tml .20 .15 .08 
22mf .30 .27 .22 

UHF· VHF· FM 
SPliTIER 

40-900 MHz .... ... 
~ RF2TV 

Low Lou 3.5--4 db, Low VSWR 
26·Up ..... ...... ..... . • 30 

2N6603 (ta<me<lyMRF·Iil02l .. . 11.96 
........ '10.95 .. . Waterproof 1-9 12.49 •· 

Housing 1o.up'1.89 ... '3.88... 10·41 '2.75... 50ormoN 82.25 ... 

SURPlUS UHF·VHF 
VARACTDR TUNERS 

These tuners receive all chsn· 
nels 2-83, plul midband cable 
channels and are perfect for 
home-brew TV circuits etc. 
Output Freq. 45 MHz. Hookup 
data Included. Name Brand. 

Actualunltmaydlfler 
fromthetshown. 

5 •• 
DELUXE 

SPEAKER 

Handles up to 
15 watts. 4 Ohms. 

3 oz.. Ceramic Magnet 
... 

DELUXE 
A·B 

SWITCHES 
SptJclty 

Pushbutton 
or lever type 

CATV • MATV · VCR 

POPULAR 
MISCELLANEOUS PARTS 

IN-4001 DIOdes 
15for .......... $1.00 

100 for ........... 5.00 
Vow 10K Thumbwheel pots 

1 · 12 . .38 
13-Up....... .29 

Toroid&· T30-12 . .46 
20-Up ... . . .25 

While T,.y Lutl 113.95 ... 
'1.89 ... 

10 up 11.49 ••. 
75 ohm • 90 db Isolation 

W'IIU. T,_y lut '8.95 ... Toroids- T37·2 . .38 
20·Up. .25 

ORDER NOW 

I ~iicrRONICS ~ ·"~ ..... , • 
1056 N. STATE COLLEGE BLVD., DEPT. R ... ~· ·~ · 6 
ANAHEIM, CALIFORNIA 92806 CLOSED SUN • MON 

PERSONAL CHECKS HELD FOR CLEARANCE - NO MINIMUM ORDER 

TOLL FREE 

800-854-4655 
OUTSIDE CALIFORNIA 

714-635-5090 
IHSIDE CAUFORNIA 

ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE $2.50 SHIPPING 6. HANDLING - SHIPPED SAME DAY RECEIVED 
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(602) 266-9758 (602) 234-3026 

$~otl~ ELECt~ $ 
~ SURPLUS O·~ 
~ Wholesale - Retail- Surplus (' 

Electronic Parts 
6835 N. 16th Street • Phoenix. AZ 85016 

The Most Unbelievable Electrolytic Sale In The USA! 
AXIAL • RADIAL 

33/ 6.3 12 / 1.00 1000/ 10 12/ 1.00 
100/ 6.3 10/ 1.00 Cl) 10/16 30/1.00* 
220/6.3 20/1.00* .... 47/16 30/1.00* 
470/ 6.3 10/ 1.00 oct 220/16 25/1.00* 
220/ 10 15/ 1.00 u 470/16 20/1.00* 
1000/16 10/1.00* w 47/25 20/1 .00* 
2200/16 8/1.00* CL 1/ 100 15/ 1.00 
47/ 35 12/ 1.00 Cl) 47 / 100 5/ 1.00 
220/ 35 10/ 1.00 0 100/ 100 4 / 1.00 
3300/ 35 1.00 each C! 4.7/ 160 10/ 1.00 
15/50 20/1 .00* ... 10/ 160 10/ 1.00 
22/50 20/1.00* 0 22 / 160 10/ 1.00 
47/50 20/1.00* • 4.7/250 10/ 1.00 
100/ 50 10/ 1.00 10/250 8 / 1.00 
150/ 50 8 / 1.00 Cl) 221250 5/ 1.00 
220/ 50 8 / 1.00 .... 1/ 350 8/ 1.00 
10/75 12 / 1.00 oct 3.3/ 350 6 / 1.00 
47/100 5/1 .00* u BI-POLAR 
1500/100 2/1.00* w 100/ 10 10/ 1.00 
2.2 / 150 12 / 1.00 CL 4/ 50 10/ 1.00 
3.3 / 150 12/ 1.00 Cl) 10/ 50 10/ 1.00 
47/200 5/ 1.00 0 4.7/75 4 / 1.00 
1/ 250 15/ 1.00 C! 10/75 4 / 1.00 
2.21250 12 / 1.00 ... 
1/ 250 15/ 1.00 0 Carbide Drill Bits 5 1.00 ea. 
150/350 2/1.00* • (various sizes to 3fa") 
1/ 500 12/ 1.00 
• Yes All Prices Are Correct! • $10.00 Minimum Order on 
All Above Capacitors • Some Quantity Pricing Available • 

MORE $1 .DO SPECIALS 
1 N4001 15/' 1.00 
2N3905 5/'1.00 
2SC828 5/'1.00 
2SC644 51' 1.00 
SPS7390/ ECG123P 

5/ ' 1.00 

~~N6~PR~:ke~'~! 4/ '1 
4A. 120 VAC 3 /'1.00 
1N4152 25 / '1.00 

Similar to 1 N914 
4 Pas DIP switch 3/'1.00 
1 N5239 20/'1.00 

9 V. ZENER 

2N6055 '1.00 
Pwr Darlington T03 

7 Seg LED Readout 
HP 5082 · 7650 

5 / '1.00 
Horz P.C. Trimpots. 2500. 
5000. 5k0. 1 00 4 / '1 
MC3420P '1.00 
SN75150 '1.00 
LED·s 8 / '1.00 
Transformer '1.00 

12 V.CT. 250 MA 
7805 21'1.00 
7812 21' 1.00 

rnurrru•II .... Acu-1 75-3ooo . . . . a5c 

UHF - VHF Splitter I Joiner 
-- $2.95 . 

A.B. Coaxial Switch 
$2.49 -

CM1 300-750 
$1.25-

_ 3-Position Coaxial 

Push-Button Switch 
$4.95 

FLASHER KIT .............. 95<: 
(1)LM3909 (1)LED (1)100JJFCap 

12 Application Schematics 

12V 6 A.H. Re-chargeable 
GEL CELL BATTERY 

$9.95 

{ 25 W. Weller Type Iron 
SPECIAL $8.95 

35 W. Solder Iron .. . $4.95 

• ITEMS MC, VISA, COD VIA UPS _ , 
' ws.. 

IPius Shipping/Handling! -
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MORE GAIN 
THAN A VARACTOR UHF TUNER 

. ~ATISFACT10N 
GUARANTEED 

$15.00 
Freq. Range UHF470-

889MHz Channels 1 H3 
Ou!put Channel 3. 

Part No. B20 Available on request: Ch 2 or 4. 

Modified High Gain Tuner. .. . . ... ... $15.00 
1. The first thing we do is change the standard 

diode found in every tuner to a Hot Carrier 
Diode. 

2. The tuners output is then measured and 
compared to our computer derived chart 
from which we determine the correct 
value coil to add across the IF output for 
maximum Pre-Peaked gain. 

3. The tuner is fed a standard 1 Odb antenna 
input, and while monitoring the output on 
our Spectrum Analyzer, the tuner is tuned 
to the desired channel and its oscillator is 
offset for the desired output frequency as 
follows: 
Ch. 2:58Mhz Ch. 3: 63Mhz Ch. 4: 68Mhz 

We call this step p8aking because the tuners output looks like 
a peak on our spectrum analyzer and the highest point of that 
peak is actuaily adjusted for the .desired output 
4. Finally, we measure the tuners output one 

more time which is again compared to our 
computer derived performance chart to 
ascertain the correct value of the second 
coil which is added to the tuners internal 
connections. 

This procedure was developed by GILCO and its our computer 
dertved performance charts that make our tuner better. That's 
because almost every tuner gets a different value coil before 
it's peaked and then a different value coil after it's peaked. The 
combinations are endless and the way we determine the values 
is our secret. ~ 

PRINTED CIRCUIT BOARDS 
Part No. B21 Printed Circultijoaro . .... $17 .DO 
1 . This Prinied Circuit Board uses only one 

jumper, others use 9. 
2. T~e component layout is screen printed on 

the Component side of the pre-drilled PiC 
Board. 

3. The solder side of the PiC Board is covered 
with High Temperature Solder Resist for 
ease of assembly. 

4. This PiC board was designed to take advan
tage of the Gil co High Gain Tuner which 
means its circuitry is simpler and more 
efficient than those circuits that require 
inferior Varactor Tuners. 

ELECTRONIC PARTS KITS 
Part No. B22 Complete Parts Kit. ..... $80.00 
All resistors (30), Potentiometers (1 -SK. 3-1 OK), Panel Mount 
Potentiometer (1 OK), Electrolytic Capacitors (6), Ceramic and 
Mylar Oisc Capacitors (35), Variable Capacitors (4), All Inter
grated Circuits (7). Voltage Regulator, Heat Sink, Oiodes (4), IC 
Sockets (H pin, 3-14 pin), Power Transformer (24V/1A), Coil 
Kit with No.' 26 wire (4). Speaker (4"-3 Oz.), Standoffs. Coaxial 
cable, All misc. Hardware, etc. All parts are individually 
packaged and labOied. 
All components including the wire, Hardware, Coaxial Cabie and 
heat sinks are included in the parts kit This means your as
sembly time from start to finish is only 4 hours. 

Order all 3, B20, B21, B22 . ...... . .. 110.00 
Order 5 each, B20, B21, B22 . . . .. . 95.00/set 

ACCESSORIES: AMPLIFIERS 
Part No. 
A02 New 2 Stage Low KitS18.00 

Noise 28db gain RF 
Amplifier Specially 
designed for kit builders 

Mall ordllr only. Sand check'or money order to: 
GILCO INTERNATIONAL, INC. 

P.o. lex8817, Cerll~s. Fl33124 
Tel. (305) 823-5891 For COD orders add 10% shipping 

and handling or lor orders over $50, add 5%. 
Fl"'*"'' ... 5% Unlll. l'ltaN Wllllllr ............ 

One lb. Reels 
16 swg. (.064) $8.50 
18 swg. (.048) $8.95 
19 swg. (.040) $9.50 
21 swg. (.032) $10.50 
Y2 lb. Reels 
22 swg. (.028) $6.95 
24 swg. (.022) $8.95 

Plus FREE !i~!~~!~~•)'!~~~ 
FREE Freight On All Orders Over$25 
Under $25 add $2.50 per order. Minimum order $10 

• Check • Money Order il Master Charge • Visa 

N.Y. Slate residents add appropnate sates tax. 

place your order call: 
TOLL FREE800·645·4808 

CIRCLE 51 ON FREE INFORMATION CARD 

ETCO ELECTRONICS • 
DEPT. 591 • I I Mailing List Control Center 
Box 840 •• 
Champlain, N.Y.12919 I 

II Enclose (cash OK); 
Please rush postpaid 

D $1 for 1 year subscription to the I I world famous ETCO catalog. 

D $3 Canadian & Foreign 1 year 
subscription to the ETCO catalog. I 

D 304 page handbook "BUILD YOUR I OWN EARTH STATION". (TA025) $10.00 0 360 pages MASTER HANDBOOK OF 
TELEPHONES. (TA001) -------·--·----------- $11.00 I I D FREE - sample copy of the bargain 
packed ETCO catalog. (USAonly) 

~=~r:ss .. I 
e Zip • I ____ .._. 
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FUJITECH AUDIO KITS 

LATEST AUDIO TECHNOLOGY 
FROM JAPAN 

Model A501 Power Amp 
• Pure Class A 25W + 25W 
• Switchable to Class AB 100W + 100W 
• Switc.hable to Bridge Class A HxiW mono 

Switchable to Bridge Class AB 300W mono 
Frequency Response 5-200KHz (-1dB) 
Signal-to-Noise Ratio 120dB 
Non-magnetic Chassis 
"Out-board" comprehensiv<;> protection 
circuitry 
DC circuitry with limited use of NFB 

• High Efficiency F_iuid Convection Cooling 
• THO under 0.007% 

Model A502 DC Stereo Control Center 

KIT ONLY 
$299.00 ' 

• Direct DC coupling from Input to Output 
• DC servo circuitry 
• Cascade FET Input in all stages 
• Separate Moving Coil RIAA amplifier 
• Distortion below 0.005% (3V) 

Max Output 15V 
Frequency Response 20Hz-20KHz ±0.2 dB 
Maximum Phono Input 

MC = 16mv RMS (1KHz) 
MM = 270mv RMS (1KHz) 

Built-in Headphone amplif ier 
R~lay O!Jtput Muting KIT ONLY 

$349.00 

$349.00 
Model A1033 Integrated Tube Amplifier 

• Latest Japanese Design 
• Distortion less Output Transformer using 

special winding techniques 
• Most circuitry on PCB for easy assembly 

and humfree performance 
• Output 30W x 2 Ultra Linear 

(Switchable to Triode) 
15W x 2 Triode Output 

(near class A performance) 
• THO under 0.4% 
: Frequency Response 30--:'30,000 Hz (-1dB) 

Separate Pre-Out and Maon-ln KIT ONLY 

$499.00 

$499.00 
Send $5.00 for each assembly manual, 
refundable with order. 

Monarchy Engineering, Inc. 
380 Swift Avenue, Unit 21 
South San Francisco, CA 94080 

Visa or Mastercharge acceptable. (0 
co w 

121 



(/) 
() 

z 
0 
a: 
1-
() 
w 
..J 
w 
0 
Ci 
<( 
a: 

HIGH QUALITY 55 dB GAIN 

MICROWAVE 
TV ·sYSTEM 

Variable from 1.9 to 2.5 GHz 

The latest advance 
in microwave 

technology with a 
SNOW-FREE 

PICTURE. 

Introductory 
SPECIAL 

$124~~ 
Shipp.ng 

THIS UNIT COMES COfti!PLETE WITH: 

• 20" Fiberglass Parabolic Dish 
• Pre-Assembled Probe with 

Down Converter 
• Power Supply and Coax Switch 
• 60' of RG-59/U Coax with Connector 
• Transformer for 75 to 300 Ohms 
• All Mounting Hardware for Fast 

and Easy Installation 

-- Send Cashiers Check or Money Order to: :·~-ft) ..=.. (Personal Checks, allow 2-5 weeks to c leal) 

PROFESSIONAL VIDEO, Inc. 
4670 Hollywood Blvd , Hollywood, Calif. 90027 

219-0227 For C.O.D. Orders Call (213) 352_9681 

CIRCLE 151 ON FREE INFORMATION CARti 

This Equipment 
SQves Lives. 
You Can, Too. 

Arthur Ashe 
National Campaign Chairman 

American.. Heart Association 

Sophisticated equipment alone 
doesn't save enough lives from 
heart disease and stroke. Peo
ple like you do. Because you 
support our efforts to under
stand why nearly 40 million 
Americans have some form of 
heart disease, stroke or related 
disorder. And why half of all 
deaths are caused by this 
Number One Killer. 
· The American. Heart 
Association is fighting to reduce 
early death and disability from 
heart disease and stroke with 
research, professional and pub
lic education, and community 
service programs. 

But more needs to be done. 
You can help by giving your 

time and sending ypur dollars 
to your American Heart 
Association, listed in your 
telephone directory. 

6American Heart 
V Association 
WE'RE FIGHTING FOR YOUR LIFE 

OPPORTUNITY 
WITHOUT 
RISK~ 

The biggest 
improvement in 

Savings BOnds in 
40ye~rs. 

New Variable 
Interest Rate. 
Looking for an ideal invest
ment? One with a variable 
interest rate? But one 
where rates can't drop 
below a certain level? 

, Well, there is one avail
able to everyone, even if 
you have only $25 to invest. 

It's U.S. Savings 
Bonds. Now changed from 
a fixed to a variable interest 
rate, with no limit on how 
much you can earn. 

A Guaranteed 
Minimum. 

Although interest 
rates will fluctuate, you're 
protected by a guaranteed 
minimum. And if you hold 
your Bond to maturity, 
you'll double your money. 
You may do even better. 

Take another look at 
Savings Bonds. We did, and 
made them better. 

, ~s~ 

Takef~~ 
. stoclf~cs~ 
tnAmerica. 
f!tiJ!I A public service of this publication ~ and The Advertising Council. 



8000 

8035 6.95 
8039 7.59 
8080A 3 .90 
8085A 7.95 
8088 34.95 
8155 7.75 
8156 8.75 
8185 29.00 
8741 39.00 
8748 14.95 
8755 29.95 
8202 27.95 
8205 3.45 
8212 1.80 
8214 3.75 
8216 1.75 
8224 2.45 
8226 1.80 
8228 4.50 
8237 19.00 
8238 4.75 

74LSOO .24 
74LS01 .24 
74LS02 .24 
74LS03 .24 
74LS04 .24 
74LS05 .24 
74LS08 .24 
74LS10 .24 
74LS11 .30 
74LS12 .30 
74LS13 .40 
74LS14 .89 
74LS15 .30 
74LS20 .24 
74LS21 .30 
74LS22 .24 
74LS26 · .30 
74LS27 .24 
74LS28 .30 
74LS30 .24 
74LS32 .36 
74LS33 .55 
74LS37 .55 
74LS38 .35 
74LS40 .30 
74LS42 .49 
74LS47 .75 
74LS48 .75 
74LS49 .75 
74LS51 .30 
74LS54 .35 
74LS55 .35 
74LS63 1.20 
74LS73 .39 
74LS74 .44 
74LS75 .49 
74LS76 .39 
74LS78 .49 
74LS83 .75 
74LS85 .95 
74LS86 .39 
74LS90 .65 
74LS91 .79 
74LS92 . 65 
74LS93 .59 
74LS95 .79 
74LS96 .79 
74LS107 .39 
74LS109 .39 
74LS112 .39 
74LS1~3 .39 
74LS114 .49 
74LS122 .45 

8239 4.75 
8243 4.75 
8250 14.90 
8251 4.50 
8253 8.75 
8253-5 9 .75 
8255 4.50 
8255-5 5.20 
8257 8.50 
8259 6 .85 
8272 39.00 
8275 29.00 
8279 9.25 
8279-5 9.95 
8282 6.50 
!1283 6.50 
8284 5 .50 
8286 6.50 
8287 6.50 
8288 25.00 
8289 49.00 

16K APPLE 
RAM CARD 

Upgrade your 48K Apple II 
to full 64K 

BARE BOARD 14.00 
KIT 39.90· 
ASSEMBLED & TESTED 45.00 

EPROMS STATIC RAMS 

1702 (lns) 3.00 2101 b450ns) 1.85 
2708 (45nst 2.99 21L02 (25 ns LP) 1.55 
2716 !5v 450ns 3.49 2111 (450nsl 2.49 
2716-1 5v 350ns! 7.85 2114 (450ns 1.75 
2532 !5v 450ns 7.85 2114L-3 (300ns LP 1.85 
2732 5v 450ns! 6.49 2114L-2 (200ns LP) 1.95 
2764 (5v 450ns Call TMM2016 (200ns) 5.49 

TMM2016 (150ns) 6 .49 
DYNAMIC RAMS TMM2016 (lOOns~ 7.49 

HM6116 !200ns Call 

4027 !250ns! 4116 200ns 
4116 150ns! 
4164 (200ns 

Z80 
Z80 A CPU 4 .95 
Z80 A PIO 4.95 
Z80 A CTC 6.95 

Call for Complete List 

MICROPROCESSOR 

REAL-TIME CLOCK 

HM6116 150ns Call 
2.00 HM6116 (120ns Call 
1.25 
1.75 LP = Low Power 
Call 

WE WILL BEAT 
ANY COMPETITOR'S 

PRICES! 
Call before you buy 

MSM5832 

6.90 • LEOS 6500 UPGRADE 32.768 KHZ 1.90 5 .185 3 .90 
Jumbo Red 10/1.00 YOUR 1.0 MHZ 4 .50 5.7143 3.90 
Jumbo Green 6/1.00 6502 5.49 APPLE 

1.8432 4.50 6.5536 3.90 
Jumbo Yellow 6/1.00 6502A 9.45 2.0 3.90 8.0 3.00 

6504 6.90 or 2.097152 3 .90 10.0 3.00 
6505 7 .65 2 .4576 3.90 14.31818 3.90 

CONNECTORS 6507 9.90 TRS-80 3.2768 3.90 18.0 3 .00 
6520 4.35 3 .579545 3.00 18.432 3.00 

RS 232 Male 3.00 6522 7.9!1 4116 200ns 4.0 3.00 20.0 3.00 
RS 232 Female 3 .50 6532 9 .95 8/10.00 

5.0 3 .00 22.1184 3.00 
RS 232 Hood 1.20 6551 11.75 5.0688 3 . 90 32.0 3.90 

74LSOO SERIES Disc Controller ORDER TOLL FREE 
(800) 538-8800 
(800) 848-8008 

1771 16.00 

74LS123 .95 74LS253 .80 1791 27.95 
1793 29.95 74LS124 2.90 74LS257 .80 1795 49.95 74LS125 .95 74LS258 .80 1797 49.95 74LS126 ;79 74LS259 2.80 

74LS132 .75 74LS260 .60 Interface 74LS136 .49 74LS266 .49 
74LS137 .95 74LS273 1.60 8T26 1.65 
74LS138 .75 74LS275 3.25 8T28 1.95 
74LS139 .75 74LS279 .49 8T95 .95 
74LS145 1.10 74LS280 1.95 8T96 .95 
74LS147 2 .20 74LS283 .95 8T97 .95 
74LS148 1.20 74LS290 1.20 8T98 .95 
74LS151 .75 74LS293 1.79 OM8131 2.90 

(CALl FORNI A RESIDENTS) 
ALL MERCHANDISE IS 100'!\, GUARANTEED 

74LS153 .75 74LS295 .99 058836 1.25 " CMOS 74LS154 1.75 74LS298 .99 
74LS155 : 89 74LS324 1.75 
74LS156 .89 74LS352 1.49 Sockets ST W/W 4000 .25 4017 1.15 4082 .30 
74LS157 .75 74LS353 1 .49 4001 .30 ~gu .90 4085 .90 
74LS158 . 75 74LS363 1.49 8 PIN .10 .49 4002 .30 .45 4086 .90 
74LS160 .95 74LS364 1.95 14 PIN .12 .50 4006 .90 4020 .90 4093 .90 
74LS161 .95 74LS365 .89 16 PIN .15 .57 4007 .25 4021 .90 4098 2.49 
74LS162 .95 74LS366 . . 89 18 PIN .20 .85 4008 .90 4022 1.10 4099 1.90 
74LS163 .95 74LS367 .69 . 20 PIN .25 .99 4009 .45 4023 .35 4502 .90 
74LS164 .95 74LS368 .69 22 PIN .25 1.30 4010 .45 4024 .75 4503 .60 
74LS165 .95 74LS373 .99 24 PIN .25 1.40 4011 .30 4025 .35 4508 1.90 
74LS166 1.95 74LS374 1.69 28 PIN .35 1.50 4012 .30 4026 1.60 4510 .90 
74LS168 1.69 74LS377 1.40 40 PIN .40 1.80 4013 .45 4027 .60 4511 .90 
74LS169 1.69 74LS378 1.15 ST = Soldertall 

4014 .90 4028 .75 4512 .90 
74LS170 1.69 l4LS379 1.35 4015 .90 4029 .90 4514 1.20 
74LS173 .75 74LS385 1.89 W/W = Wirewrap 4016 .45 4030 .45 4515 2.20 
74LS174 .89 74LS386 .59 4034 2.90 4516 1.50 
74LS175 .89 74LS390 1.79 LINEAR 4035 .85 4518 1.20 
74LS181 1.99 74LS393 1.79 4040 .90 4519 1.20 
74LS189 9.50 74LS395 1.59 4041 1.20 4520 1.20 
74LS190 .89 74LS399 1.59 LM301 .32 LM741 .29 4042 .75 4522 1.20 
74LS191 .89 74LS424 2.89 LM308 .75 LM747 .75 4043 .75 4526 1.20 
74LS192 .89 74LS447 .75 LM309K 1.25 LM748 .49 4044 .75 4527 1.90 
74LS193 .89 74LS490 1.89 LM311 .64 LM1310 2.45 4046 .90 4528 1.20 
74LS194 .89 74LS668 1.65 LM317T · 1.65 MC1330 1.69 4047 .90 4531 .90 
74LS195 .89 74LS669 1 .85 LM317K 1.70 MC1350 1.25 4049 .50 4532 1.90 
74LS196 .79 74LS670 2.10 LM318 1.49 MC1358 1.69 4050 .50 4538 1.90 
74LS197 .79 74LS674 9 .50 LM323K 3.75 LM1414 1.49 4015 .90 4539 1.90 
74LS221 1.10 74LS682 2.99 LM324 .59 LM1458 .55 4053 .90 4543 2.70 
74LS240 .95 74LS683 . 2 .39 LM337K 3 .90 LM1488 .95 4060 1.39 4555 .90 
74LS241 .95 74LS684 2.39 LM339 .79 LM1489 .95 4066 .75 4556 .90 
74LS242 1.79 74LS685 2.39 LM377 2.25 LM1800 2.45 4068 .39 4581 1.90 
74LS243 1.79 74LS688 2.39 LM380 1.25 LM1889 2.45 4069 .30 4582 1.90 
74LS244 .95 74LS689 2.39 LM386 1.00 LM3900 .59 4070 .35 4584 .90 
74LS245 1.89 LM555 .38 LM3909 .95 4071 .30 4585 .90 
74LS247 .79 81LS95 1.65 LM556 .65 LM3914 3.70 4072 .30 
74LS248 1.20 81LS96 1.65 LM565 .95 LM3915 3.70 4073 .30 80C07 .90 

.74LS249 .89 81LS97 1.65 LM566 1.45 LM3916 3.70 4075 .30 80C95 .90 
74LS251 1.25 81LS98 1.65 LM567 .99 75451 .35 4076 .90 80C96 .90 

LM723 .49 75452 .35 4078 .30 80C97 .90 
LM733 .95 75453 .35 4081 .30 80C98 1.15 
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""Numbtr ol Pins al111eh I.C. 
lorusySocketpurchlse 

PlrtNo ... Pins Price PlrtNa . .. Pins Price Plrt Na. " "PinsPrlca 
5N7400N " .19 SN7472N " 29 SN74156N 16 .59 
SN7401N " 19 SN7473N " 35 SN74157N 16 .59 
5N7402N " 25 
5N7403N " 25 
5N7404N " .25 

SN7474N " 35 SN74160N 16 .69 
SN7475N 16 45 5N74161N 16 .69 
SN7476N 16 35 SN74162N 16 .69 

SN7405N " .25 SN7479N " 4.95 SN74163N 16 •.69 
5N7406N " .29 
5N7407N " .29 
SN7408N " .25 
SN7409N " .25 

5N7480N " .69 5N74164N " .69 
SN7482N " 1.19 5N74165N 16 .69 
SN7483N 16 .59 5N74166N 16 .89 
SN7485N 16 .59 SN74167N 16 2.79 

5N74 10N " .25 SN7486N " .35 SN74170N 16 1.29 
5N7411,N " 25 
5N7412N " .35 
5N7413N " .35 

SN7489N 16 2.25 SN74172N " 4.95 
SN7490N " .39 SN74173N 16 .69 
SN7491N " .59 SN74174N 16 .69 

5N7414N " .49 SN7492N " 39 SN74175N 16 69 
5N7416N " .25 SN7493N " 39 5N74176N 14 .69 
5N7417N " .25 SN7494N " .69 5N74177N " .69 
5N7420N " 19 SN7495N " 49 5N74179N 16 1.49 
5N7421N 14 .35 5N7496N 16 49 5N74180N 14 69 
5N7422N 14 .45 5N7497N 16 2.75 5N74181N 24 1.95 
5N7423N 16 59 5N74100N " 1.49 SN74182N 16 .89 
5N7425N 14 .29 SN74104N " .89 SN74184N 16 1.95 
SN7426N " 29 
SN7427N " 25 
5N7428N " .49 
5N7430N " 25 

SN74105N " .89 SN74185N 16 1.95 
SN74107N 14 .29 SN74190N 16 .69 
SN74109N 16 .39 SN74191N 16 .69 
5N74116N 24 1.49 SN74192N 16 69 

5N7432N " .29 
SN7437N 14 25 
5N7438N " .29 
5N7439N 14 . 59 
5N7440N 14 .19 
5N7441N 16 .89 
5N7442N 16 .45 
5N7443N 16 .99 
5N7444N 16 99 
5N7445N 16 69 
5N7446N 16 .69 
5N7447N 16 69 
5N7448N 16 .69 
5N7450N 14 19 
5N7451N 14 .19 
5N7453N 14 .19 
5N7454N " .19 
5N7459A " .25 
5N7460N " .19 
5N7470N " 

SN74121N " .39 5N74193N 16 .69 
SN74122N 14 .55 SN74194N 16 .69 
SN74123N 16 .49 SN74195N 16 .69 
SN74125N 14 .45 SN74196N " .89 
5N74126N " .45 5N74197N " 89 
SN74132N 14 .49 5N74198N " 1.19 
5N74 136N " .69 5N74199N " 1.19 
5N74141N 16 .69 5N74221N .16 1.19 
SN74142N 16 2.95 5N74251N 16 .79 
5N74143N 24 2.95 SN74276N 20 1.95 
SN74144N " 2.95 SN74279N " .79 
5N74145N 16 .59 5N74283N 16 1.49 
5N74147N 16 1.49 SN74284N 16 2.95 
5N74148N 16 1.19 SN74285N 16 2.95 
5N74150N " 1.19 5N74365N 16 .55 
5N74151N 16 .59 SN74366N 16 55 
5N74152N " 59 SN74367N 16 55 
5N74153N 16 59 SN74368N 16 .55 
SN74154N 24 1.25 16 1.49 

74l500 " 74LS01 " 74L502 " 74l503 " 74LS04 " 74l505 " 74l508 " 74L509 " 74LS10 " 74L511 " 74L512 " 74L513 " 74L514 " 74l515 " 74l520 14 
74LS21 " 74LS22 " 74LS26 " 74L527 " 74L528 " 74L530 " . 74L532 " 74L533 " 74L537 " 74L538 14 
74L540 " 74L542 16 
74LS47 16 
74l548 16 
74L549 " 74l551 " 74L554 " 74LS55 " 74L573 " 74L574 14 
74LS75 16 
74l576 16 
74L578 " 74l583 16 
74L585 16 
74L586 14 
74LS90 " 

74LS192 
74L5193 
74LS194 
74LS195 

.79 74LS197 
89 74LS221 
.39 74L5240 
39 74l5241 
.39 74L5242 
39 74LS243 
39 74l5244 
49 74L5245 
79 74L5247 

.49 74L5248 

.49 74L5249 
59 74L5251 
.59 74l5253 
39 74l5257 
.59 74L5258 
59 74L5260 
.59 74LS266 
59 74LS273 
99 74LS279 
69 74LS283 

.69 74l5290 
69 74L5293 
.59 74L5298 
.6.9 74l5352 
.69 74L5353 
.69 74L5365 
.69 74L5366 
.69 74LS367 

1.19 74L5368 
1.19 74l5373 
1.19 74LS374 
1.49 74L5375 
.69 74LS386 
.59 74LS393 
.59 74LS399 

2.49 74LS670 
89 81L595 
89 81L597 

74500 14 
74502 14 
74503 " 74504 " 74505 14 
74508 " 74509 " 74510 " 74511 " 74515 " 74520 14 
74522 " 74530 " 74532 " 74538 " 74540 14 
74551 14 
74564 " 74565 
74574 " 74586 " 745112 16 
745113 " 745114 14 

CA3010H 
CA3013H 
CA3023H 
CA3035H 
CA3039H 
CA3046N " CA3059N 14 14 

" 
C04000 " .29 
CD4001 " .29 
C04002 " 29 
C04006 " 89 
CD4007 14 .29 
CD4009 16 .39 
C04010 16 .39 
C04011 " .29 
CD4012 " .15 
CD4013 " .39 
CD4014 16 79 
CD4015 16 .39 
C04016 " .39 

CJ) C04017 16 .75 

0 to4018 16 .79 
C04019 16 .39 z C04020 16 75 

0 CD4021 16 .79 
C04022 16 .79 a: C04023 " 29 

I- CD4024 14 ,, 
0 C04025 " .23 
w CD4026 16 2.49 
...J CD4027 16 45 
w C04028 16 .69 

6 CD4029 16 .79 
C04030 14 .39 

0 C04034 " 1.95 
16 89 

<( 
a: 

CD4098 16 1.95 

C04040 
C04506 16 1.19 

16 CD4507 " .39 
CD4041 " 79 C04508 24 3.95 
CD4042 16 69 CD4510 16 .89 
C04043 16 .79 CD4511 16 .89 
CD4044 16 .79 CD4512 16 .89 
C04046 16 89 CD4514 24 1.79 
C04047 " 89 C04515 24 1.79 
C04048 16 39 CD4516 16 .99 
CD4049 16 .39 C04518 16 .99 
C04050 16 .39 C04519 16 39 
CD4051 16 .79 CD4520 16 .79 
CD4052 16 .79 CD4526 16 1.19 
CD4053 16 79 CD4528 16 1.19 
CD4056 16 2.95 CD4529 16 1.19 
C04059 " 7.95 CD4543 16 1.19 
C04060 16 .89 C04562 " 6.95 
C04066 " .39 CD4566 16 1.39 
CD4068 " .39 CD4583 16 2.49 
CD4069 14 29 C04584 " .59 
C04070 " 39 C04723 16 1.19 
C04071 " 29 C04724 16 1.19 
C04072 " .29 MC14409 16 13.95 
C04073 14 .29 MC14410 16 13.95 
C04075 " 29 MC14411 24 11 .95 
C04076 16 .79 MCI4412 16 13.95 
CD4078 " .49 MC14419 16 7.95 
CD4031 " .29 MC14433 24 13.95 
C04082 " .29 MC\4538 16 1.19 
CD4093 " .49 MC14541 " 1.19 
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MICROPROCESSOR COMPONENTS ~ Digitalker'" 
---MICROPROCESSOR CHIPS- --
Part No . .. Pins Funtl ion Pritt Part No. ••fins 

DYNAMIC RAMS 
Price 

CDP1802 .. CPU . . $9.95 1103 t8 1024xl (30Qns\ 99 
2650 .. MPU . . .. .. 14.95 4027 16 4096x1 (250ns) . . . . ... . . 2.49 
IOM2901ADC 40 CPU-4-DitsliCe (COnl." Tein·p·.·Gr: ) 19.95 4116N-2 16 16.384x1 (150ns) .. ... 1.89 - 8114.95 
MCS6502 40 MPUw/Ciock(65Kbylesmem.). .. 9.95 41 16N·3 16 16.384x1(200ns) . 1.69·8/ 12.95 
MC6802CP " MPUw/ CiockandRAM ... 7.95 4116N·4 16 16.384x1 (250ns) .... 1.49·8110.95 
IN58035N·6 " MPU- 8·bii (6MHz) . .. . . . . . ... .. 5.95 4164N·150 16 65.536x1(150ns) 7.95·8/ 59.95 
JN58039N-6 " g~~-(52~6 ~~~~re~· ~U f~ .b.'s ·. ~~m) . 5.95 4164N·200 16 65,536x1{200ns) 7.49-8/ 54.95 
IN58040N·6 " 5.95 MM5261 18 1024x1 (300ns) . .. 49 - 8/ 1.95 
IN58070N " CPU(64bytesRAMI . . . 11 .95 MM5262 22 2048x1 (365ns) .49-8/1.95 
IN58073N " CPUw/ 8asicMicrolmerpre1er . 14.95 MM5270 18 4096x1 (250ns)MK4096 4.95 
P8085A 40 CPU 5.95 MM5280 22 4096x1 (200ns)2107 3.95 
- - ZBO, ZBOA, ZBOB, ZBOOO SERIES-- MM5290·2 16 16.384x1(150ns) .·.· .· ; .sg·.- 8114.95 

MM5290·3 16 16,384x1(200ns) 1.69·8/12.95 Z80 40 CPU(MK3880N){780C)2MHz . . ... $4.95 MM5290·4 • 16 16.384x1(250ns) 1.49·8/ 10.95 Z80·CTC 28 CounlerTimerCircuit .. . . . 5.95 MM5298·3 16 8192x1 (200ns) .. .. . 1.69 Z80·0ART " OuaiAsynchronausRec.ITrans .. 11.95 
STATIC RAMS Z80·0MA " OireciMemoryActess Circuil 15.95 

1101 16 256x1 (650ns) . . ...... 1.49 Z80·P10 " Paralleii!Oin!ertaceConlroller . . . .. 5.95 
2101 22 256x4 (450ns)810t . . . .2.49 Z80·510/0 " 5eriai i/O(TxCBandRxCBBonded) 15.95 

Z80·510/1 40 5eriaii/O (LacksOTR8) .. 15.95 2102 16 1024x1 (350ns) .89 
Z80·510/2 " 5eriai i/O{Lacks5YNC8) . . 15.95 21L02 16 1024xl (450ns)l.P . .. . . .. 1.49 

2111 18 256x4 (450ns)8111 . . . . 2.95 Z80·510/9 40 Seriall/ 0 . .... 15.95 
2112 16 256x4 (450ns)MOS . ... . ..... 2.95 Z80A " CPU(MK3880N-<1)(780C-1) 4MHz . 5.95 
2114 18 1024x4 (450ns) .. 1.95·8113.95 Z80A-CTC 28 CounlerTimerCircuit . ... .. 5.95 

Z80A·OART 40 ~rr!~~~;:~~nA~;~~~:cfr~~~,n: :: .. 11.95 2114L 18 1024x4 (<150ns)L.P .2.25·8/ 15.95 
Z80A-DMA " .. 17.95 2114·2 18 1024x4 (200ns) .. 2.25·8/ 15.95 
Z80A-P10 " Paralleii / OinterlaceConlroller . . 5.95 2114L-2 18 1024x4 (200ns)L.P .2.49 - 8/ 17.95 
Z80A-510/0 40 Seriaii/ O(TxCBandRxC8 bonded). 16.95 2141·3 18 4096x1 (!SOns) . 3.95 
Z80A·510/1 40 Seriaii/ O(LacksOTRB) 16.95 2147 18 4096x1 (70ns) . 4.95 

2148 18 1024x4 (70ns) . 8.95 Z80A-S10/2 " 5eriaii / O(lacks5YNCB) . ..... 16.95 
TMS4044 18 4096x1 (450ns) . . 3.95 Z80A-510/9 40 Serial I/ O . . . 16.95 
TM54045 18 1024x4 ~!~~~~~ C"M6S · .. 3.95 Z80B " CPU(MK3880N:6).6MH"z 11.95 

Z808-CTC 28 Coun1er TimerCircuil . . . 13.95 5101 22 256x4 4.95 
Z80B·P10 40 Parallel 1/0 1nler!ace con1roiler ... 13.95 MM5257 18 4096x1 (450ns)4044 . ... 4.95 
Z8001 48 CPU5egmen1ed .•. 51.95 HM6116P·3 24 2048x8 (150ns)CMOS . 7.95 

HM6\16·4 24 2048x8 (200ns)CM05 . 6.95 Z8002 40 CPUNon·5egmen1ed . . 55.95 
HM6116LP·4 24 2048x8 (200ns)L.P. CM05 . . 7.95 Z8030 40 Seria1Comm. Con1roller . . .. 44.95 
7489 16 16x4 (50ns)3101 .... 2.25 Z8036 40 Coun1er!Timer&ParalleiiiOUriii .. 29.95 
74C920 22 256x4 (250ns)CM05(6551) . . .. 3.95 --- 6800/ 68000 SERIES--- 74C921 18 256x4 m~~~~ g~~~ (sso·1) · · 

. 3.95 40 MPU .. . .. . . . .... . . . .4.95 74C929 16 1024x1 3.95 40 MPUwilllclockandRAM . . .7.95 74C930 18 1024x1 {250ns)CM05(6518) .. . . 3.95 I 24 128x851alic RAM . ...... . .3.95 745189 16 16x4 {35ns)93405 1.95 40 P11ripllerallnter. Adapt(MC68i0i ·· .4.95 745200 16 256x1 {80ns)93410 3.95 24 Priority lnlerrup1Comroller 15.95 745206 16 256x1 {60ns)9341 1 .3.95 24 1024x8-bitROM (MC68A30·8) . . 10.95 745289 16 16x4 (35ns)3101 . . . . . . . 2.25 

" AsyncllronousComm. Adapter 4.95 82510 16 1024x1 (50ns)O.C.(93415) . . 3.95 24 5ynchronous5eriaiData Adapter .5.75 82525 16 16x4 (50ns)O.C(745289) 2.25 24 0·600bpsOigilaiMOOEM . 9.95 EPROMS 24 2400bpsMO<lulalor . . . . . . .. 12.95 1702A 24 256x8 (IUS) . . . . 4.95 16 Ouad3-sta!ebus.trans. (MC8T26) 2.25 2708 24 1024x8 (450ns) . . . . . 3.95 64 MPU 16·8i1(8~HZ). . . . . . 69.95 2708·5 24 1024x8 (550ns)5M00246 . . . . 2.95 " Genera1Purposelni. Adapter . . 8.95 TM52516 24 2048x8 (450ns)2716 . . . . .. 6.95 40 Multi. Protoco1Comm. Con1roller : 24.95 TMS2532 24 4096x8 ~:~~~~~ N-~~~53~ . . 9.95 28 EnhancedProg.Comm.lnt. 8.95 TM52564 28 8192x8 .. 19.95 
BOBOA SERIES TM$2716 24 2048x8 (450ns)3vol!age 7.95 

40 CPU . . .. . .. . 3.95 2716 24 2048x8 (450ns) . . . .<1.95 
40 synchronous oala i~~errace ·(51RCi : 14.95 2716·1 24 2048x8 (350ns) .. 6.95 
40 128By1eRAM 16·8111/0 13.95 2732 24 4096x8 (450ns) . . .. .. . . . 9.95 
20 Octa10F1ipFiopTri·State (74C374) 2.49 27580 24 1024x8 (450ns)sin91e + 5V .. 2.95 
24 8·bitlnpu1/ Qulput(745412). .2.25 MM2764 28 8192x8 (450ns) . ... 16.95 
24 Prior_ilylnterrupt Conlrol . .. .3.95 MM2764·3 28 8192x8 (300ns) .. . . . 19.95 
16 8i·OiretiiOI\ai BusOriver . 2.25 PROMS 16 Clock Generator/Driver .2.25 745188 16 32x8 PROMO.C.(6330· 1) . . 1.49 16 8usOriver .. . . .... 2.25 745287 16 256x4 PROMT.S. (6301·1) 1.95 28 SyslemCon!.f8usOriver(74S.428). . 3.49 745288 16 32x8 PROMT.S. 1) 1.95 28 5yslemCon1roller (745438) 4.49 745387 16 256x4 PROMO.C 1) . . 1.95 24 I/0Expanderlor48 5eries . . .5.95 745471 20 256x8 PROMT.5 I) . . 5.95 18 16·KeyKeyboardEncoder (74C922) .4.49 745472 20 512x8 PROMT.5. 1) 4.95 20 2Q·KeyKeyboard Eneoder (74C923) 4.95 745473 20 512x8 PROMO.C . 4.95 28 Oisp1ayController (74C911 ) .8.95 745474 24 512x8 PROMT.5. ) .4.95 28 DisplayConlroller(74C912) . 8.95 745475 24 512K8 PROMO.C. (63401 .. . . . 4.95 40 Asyn. Comm. Element (IN58250) ·: . 10.95 745478 24 1024x8 PROMT.5. (TBP28S86) ... 8.95 28 Prog. Comm. I/ O(U5ART) .4.49 745570 16 51 2x4 PROM D.C. (6305) .2.95 24 Prog.lnlervaiTimer . . . 6.95 745571 16 512K4 PR0MT.5. (6306) 2.95 40 Prog. Peripheraii /O(PPI) 4.49 745572 18 1024x4 PROM D.C. (6352) . . . 4.95 " Prog. OMACon1rol . . . 7.95 745573 18 1024x4 PROMT.5. (825137) .4.95 28 Prog. lnterrupiComrol 6.95 82523 16 32x8 PROMO.C. (27518) .2.95 " Prog.CRTController . . . . . . 29.95 825115 24 512x8 PROMT.5. (27515) . . . .9.95 " Pr~. Keyboard/Oisplay ln!ertace 6.95 825123 16 32x8 PROMT.5. (27519) . 2.95 20 8·8!1Tri·5tate8i·Onecliona1Trans . . 3.95 825126 16 256x4 PROMO.C.(27520) .. 3.95 20 8·bit8i·OirecUonai Receiver 2.49 825129 16 256x4 PR0MT.5.(27521) .. . 3.95 20 8·bi1Bi·Oirectiona1Receiver . . 2.49 825130 16 512K4 ~:g~ ~X I¥~~~I§8,-) . .. 5.95 20 8·bi181·0irecliona1Receiver 2.49 825185 18 2048x4 .. 9.95 20 Octalla!chedPeripheral Ofiver 4.95 OM875180N " 1024x8 PROMO.C.(82S180) 9.95 OP8311 20 OclaiLa1chedPeripllerai Driver 4.95 OM875181N 24 1024x8 PROMT.5.{82S181) 9.95 

MICROPROCESSOR MANUALS & DATA BOOKS OM87S184N 18 2048x4 PROMO.C. (82S184) ... .. 9.95 
M-Z80 User Manual . . .. 7.50 OM875185N 18 2048x4 PROMT.$.(825185) 9.95 
M·COP\802 user Manual 7.50 OM875190N " 2048x4 PROMO.C. (82S190) 19.95 
M-2650 UserManual . .. ..... .5.00 OM875191N " 2048x8 PROMT.5. (82S191) . 19.95 10400 19821nteiOa1aBook (1405P9:J . . . 14.95 - - --DATA ACQUISITION--- -30001 1981 Nat. CM05Book(628pg.) . .. . . .6.95 MC3470P ~: ~~~nP15~o~~:11:r~~1d'3~~~tC.N) · .. . ~:~~ 30002 1980Na1. pg.) . . .6.95 MC1408L7 30003 1982Na1. ) . 11.95 MC1408L8 18 8·b~1 0/A Conver1er (OAC0808LCN) 2.95 30005 1981Na1 ... 9.95 AOC0804 20 8·biiAIO Conver1er(1 LS8). ... . 3.49 30008 1980Nal. 464pg.) 6.95 OAC0806 16 8·bi10/AConverler(0.78%Un.) . 1.95 30011 1980N_at (736pg.) 15.95 AOC0809 28 8-bit AIOConverter(8·Ch. Mulli.) .4.49 30013 1983ZIIOQDataBook (641 pg. ) . .. ... . . .7.95 AY·S.1013A40 Baud Uart(TR1602) .4.95 205610 198tlnlei Penpllerai Oesign (828 p9.) .9.95 

Musical 

• For SocJ£ui§.Q2u~EI§c Part No. 
LOW PROFILE (TIN) SOCKETS WIRE WRAP (GOLD) SOCKETS 

1-9 10.99 1oo.999 LEVEL #3 1·9 10-99 1oo-999 
.16 14 .13 8pinwW .49 .45 .42 
.17 .15 .14 10plnWW .65 .62 .59 
.19 .17 .16 UplnWW .65 .62 .59 
.26 .24 .23 16plnWW .69 .65 .61 
.30 .27 .25 18plnWW .89 .85 .79 
.31 .28 .26 20plnWW 1.09 1.05 .99 
.33 .30 .28 22plnWW 1.25 1.19 1.15 

·" .37 .35 24plnWW 1.29 1.23 1.18 
.• 6 .42 .39 28plnWW 1.59 1.50 1.45 

36plnWW 1.85 1.75 1.69 
40 plnWW 1.99 1.89 1.79 

- U.S. Funds Only 
Add 6Y2 % Sales Tax 
plus $1.50 Insurance 

Monthly Sales Flyer! 

Jameco' 
ELECTRONICS 

CIRCLE 12 ON FREE INFORMATION CARD 

DT1050 - Applications: Teaching aids, 
appliances, clocks, automotive, telecommunlca· 
tlons, language translations, etc. 
The DT\050 is a standard DIGlTALKER ki t encodeO with 137 separa1e 

~~~d~s:~~l t~~;~sha:~~:~s~ :;~gsn:~~~~~~~!~:~~~~r~sds~:.'~~~in~h~ 
possible to output single words or words concatenated Into phrases 
or even sentences. The " voice" output o l the DT1050 Is a highly In
tellig ib le male voice. Female and children's voices can be syntheslz-
00. The vocabulary Is chosen so that It Is applicable to many pro
ducts and markets. 

The DT1050 consist s of a Speech Proiii!!SSOr Chip, MM5410-4 (40-pln) 
and two (2) Speech ROMs MMS2164SSR1 and MM52164SSR2 (24·pln) 
along with a Master Word Jist and a recommended schematic 
diagram on the application sheet. 

DT1050 DigitalkerrM . . ... . . . . $34.95 ea. 

DT1 057 - Expands the DT1050 vocabulary 
from 137 to over 260 words. Incl. 2 ROMs and specs. 

DT1057 . . . . . . . . . . . . . . . . . $24.95ea. 

RADIO CONTROL CIRCUITS 

*Era/uation 
Kits 

Part No. 
70451P1 28 
7045EV/ Kit• 28 
7106CPL 40 
7106EV/ Kit" 40 
7107CPL 40 
7107EV/ Kit• 40 
71 16CPL 40 
7117CPL 40 
72011US 
72051PG 24 
7205EV/Kil ' 24 
7206CJPE 16 
7206CEV/ Kil" 16 
7207AIPO 14 
7207AEV/ Kit ' 14 
72081PI 28 
72091PA 8 
72151PG 24 
7215EV/ Kit" 2.4 
7216AIJI 28 
7216CIJI 28 
721601PI 28 
7217lJI 28 
7217AIPI 28 
72241PL 40 
7226AIJL 40 
7226AEV/Ki1• 40 

TL071CP 
Tl072CP 
TL074CN 14 
TL081CP 8 
TL082CP 8 
TL084CN 14 
LM301CN 8 
LM302H 
LM304H 
LM305H 
LM307CN 
LM308CN 
LM309K 
LM310CN 
LM311CN 
LM312H 
LM317T 
LM317K 
LM318CN 8 
LM319N 14 
LM320K·5 
LM320K-12 
LM320K·15 
LM320T-5 
LM320T·12 
LM320T-15 
LM323K 
LM324N 14 
LM337T 
LM338K 
LM339N 14 
LM340K·5 

CMOS Precision Timer 
5topwatchChip. XTL 
3'h0igitAIO (LCOOrive) . 
IC.Circuil8oard. Oisplay 
3'h OigitAJO(LEO Orive) 
IC.Circuit8oard. Oisplay . 
3'h DigiiAIOLCO Ois. HLD. 
3'hDigitAIDLEO Ois. HLD . . 
LowBal!eryVoll lndicator .. 
CMOSLE0Siopwa1ch!Timer 
51opwatchChip. XTL 
ToneGenerator . . . . .. . . . 
TaneGeneralor Chip, XTL. 
OscillatorConlroller . . .. . . 
Freq. Coun1er Chip. XTL . . 
5evenOetadeCounter 
ClockGenerator . . . . . . 
4Func. CMOSSiopwa1chCKT 
4Func. 51opwatc11Chip. XTL . 
8DigitUniv. Counler C.A . . 
80igitFreq. CounlerC.A. 
80igiiFreq. CounlerC.C . 
40igi1LEDUp/ Oown CounterC.A 
4 0igitLEDUp/ Oown CounlerC.C 
LC04'h0igi1UpCounler ORI. 
80igi1Univ. Counler ..... . 
5FunctionCoun!erChip.XTL .. 

-AND MORE-

LM340T-5 
LM340T·12 
LM340T·15 
LM348N 14 
LM350K 
LF355N 
LF356N 
LM370N 14 
LM373N 14 
LM377N 14 
LM380N 14 
LM381N " LM382N 14 
LM384N 14 
LM386N-3 8 
TL494CN 16 
TL496CP 8 
NE510A " NE529A 14 
NE531V 8 
NE536H 
NE540H 
NE544N 14 
NE550A 14 
NE555V 8 
LM556N 
NE564N 
LM565N 
LM566CN 

-"'" 14.95 
19.95 
9.95 

.. 34.95 

. 11.95 

. 29.95 
... 16.95 
.... 15.95 
.. .. 2.25 

. 12.95 
. .. 14.95 

. 4.95 
... . . . 7.95 

... 5.95 

.. 7.95 

. . 15.95 
3.95 

13.95 
.. .. . 14.95 

.. . . . 29.95 
. 24.95 
. 19.95 

10.95 
11.95 

....... 10.95 
.. ..... 29.95 

. .... . . 74.95 

NE570N 
~M703CN 1.19 
LM709N 49 
LM710N 69 
LM711N .79 
LM723N .55 
LM733N 1.00 
LM739N 1.95 
LM741CN 35 
LM747N 69 
LM748N 59 
LM1310N 14 1.49 
LMI 458CN 8 .59 
LM1488N 14 69 
LM1489N 14 .69 
LM1496N 14 1.95 
LM1800N 16 1.49 
LM1889N 18 1.95 
LM1896N 14 2.95 
LM2002T 1.49 
LM3189N 16 1.59 
LM3900N 14 59 
LM3905CN 8 1.19 
LM3909N 8 .99 
LM3914N 18 3.49 
LM3915N 18 3.49 
LM3916N 18 3.49 
RC4136N 14 1.25 
RC4151N8 8 1.95 
ICL8038B 14 3.95 
LM13080N 8 1.19 

16 1.19 
I 



After skating, skiing, jogging or any other outside activity, just plug 
these portable stereo speakers into your stereo and you and your 
friends can enjoy your favorite tapes reproduced by these full range 
speakers. Great for motel rooms, the beach, or in your car. They 
weigh just Jibs. and measure 5\ •H x 4',4 "W x 2\ "D. This unit uses 3 " 

~w5o. :g:~e~~~~k~~~;i~~ ~1s~~-a~j~~;:· :te~~~~r ~J~~~~t~~c~~g~~ 
and signal connector cable. Uses 8 "AA" batteries. Can be used with 
both portable stereos shown below, and is compatible with most 
mini-portable stereo cassettes and FM stereo units. 

Part No. TSU·012 ............... $29.95 
AM3-8 8 AA Alkaline Batteries . . 8 for $7.90 

Stereo r----
Cassette Player ~ 

with FM Stereo Tuner Pack 

• ltghtweight Headphones 

• Cr02/Metai/Normal ' 
Tape Selector I 

• Anti-Rolling Mechanism 

FEATURES: • Blue carrying case, shoulder strap, belt strap, 
lightweight headphones, FM stereo tuner pack & instruction manual 
• Talkline • Tone selector • Cr02/Metai/Normal tape selector • LED 
operation indicator • Built-i n microphone • Stop/eject. play, 
rewind/review, fast forward/cue. tape/radio selector functions • Vol. 
control • Ext. power input jack • Headphone jack • Auto-stop 
mechanism (shuts off player when tape ends) • Anti-rolling 
mechanism (prevents sound from Quivering when walking, jogging, 
etc.) • Weight: 13 oz. • ReQuires 4 AA batteries (not included) • Size: 
6•L x 4"W x 1-1J8•H 

/'~ . World's Thinnest 

- Stereo Hi-Fi 
All jumpers use low profile dip plugs with heiiYy duty 
pins forrepeaJeddisconnectapplications. 

r.,, No C•-·Ro!oo.,.o p,.., Do-ocoo ,.... L 1~ p,,.. 
This is a pocketable AMIFM stereo radio with a folding stereo head· 14 '"'llie rnd 12 •. 
phone. It weighs just 5 oz. and measures 4'' "L x 2\"W x 'k· Thk. 14 Mglr...,<l 24"" 
Comes complete with radio, headphones and headphone case. Uses 14 ..nQI• rnn 36"" 
two AAA batteries (not included). 14 <loublund 12" 

Part No. TCR-809 .... , . ..... $29.95 each ~~:::~:~: :: <loublund 36·· 
16 "ngleMd 12"" 

JOYSTICKS :: :::::::: ~: 
JS-5K ~:p~~n~:;s . . .... $5.25 :: ::::::;:: ~!:: 
JS-100K }~~~r ~~~a~ ..... $4.95 Om.2 S24122·24 ~: ~~:::~ ~!:: 
JS-150K }~~!r ~~t~a~ ........ $4.75 . ~~::;:~: i H::~:!! ~: ~~::~ ~~:: 

" '"""'"' """ 15.39 40 ••n.gleend 24"" 6.19 
40 "ngleen<l 36'" 6.89 
40 doubleend 12"" 9.49 
40 <loubleend 24"" 10.29 
4 0 doobleen<l 36" 10.95 

STANDARD DB25 SERIES CABLES 
Now you can order 0825 P or S connectors with the 
cable necessary to fit your application. Choose from 
our standard flat cable in 4·foot lengths. Call today. 

ST ANOARO CABLES 
Cable length Connectors 

4fee1 1·DB25P $7.95 
4/eet 1-DB15S 8.49 
4 feet 2·DB25P 13.49 
4 1eet l ·DB25Pil·DB25S 13.75 

JVC-40 ~~~e~~~ ~~se:. Con- . $4.95 1-'-n_.., __ ,_, -"-"-"-"--"---------------------; 
4 feet 2·DB25S 13.95 

JS·5K (Pictured) 

JS KNOB KnobforJS5K,100K,150K. .$.99ea. 
JVC KNOB Knob for JVC·40 .. $.99 ea. 

ATARI 

ATARI PADDLES 
JSP (2) ... · ....... $4.95 pair 

TV GAME SWITCH 
Used on Atari. Cosmet
ically blemished. 100% 

BUG BOX™ - 30 Individual compartments 

~~t\~6~u~0e~-p~ncf~a~0 d1!·s~t'c 1~g~~r D~~~e·s B&g~~~2: 
• Cover marked w/numbers 1·30 • Compartment 
size: t • x 3.75" x .5 " deep • Box size: !'1-9 ~ x 3.3· x .6 • 
•Weight: 1.75oz. 

BUG BOXTM 
Please specify color code: (B) Blue, (A) Red, (W) 
White, (Y) Yellow 
Part No./ Color Code OTY PRICE 
BGX-001·( l 1 $ 2.29 
BGX-010-( ) 10 19.99 

ANTI-STATIC 
BGX 001·( )AS 
BGX-010·( )AS 

1 $3.29 
10 28.89 

fUnctional. BUG CAGETM- 121ocat1onsstoreBug Boxes, 

TGS-1 ... $2.95 ea. ~go~~~~gB~~e:a~ ~u~~ ~~j~c~i;nM~~~:~ ap~~s;r~ 1-----------,-,...--------1 • Each cage has 6 shp-on locations • 2 cages per 

BOOKS ~~2ila~~a~ p~~zae~e5~~:;u: c5~o~ c~':"cil ~~~~~(A) 
NATIONAL SEMICOND4CTOR - INTERSIL - INTEL Red. (W) White, (Y) Yellow 

30001 National CMOS Data Book (1983) . .$6.95 Part No./ Color Code Price 
(640 pages) 74C, CD4000. and AID Converters BGC·OOH )2Cages(61oc.ea.) .. $11.95/pkg. 

30002 National Interlace Data Book (t980) · · $6.95 BUG TRAY™ _ Stores in Bug Cage • Molded 
(704 pages) DP, DS8000, DS3600, DS5700· etc. plastic. Three styles: Open (1 comparlmenl3.05" x 

30003 National linear Data Book' (1982} . · $11.95 4.6w x .6 w); Vertical (5 compartments .5· x 4.6~ x .6 "): 
(1376 pages) LM, LF, ADC. OAC, LH Series and Horizontal (8 compartments .4 · x 3.95~ x .6 ") 

30005 National TTL Logic Data Book (1981) .$9.95 • Ideal for toots, hardware, components, etc. • Tray 
(624 pages) 7400,LS,L,H,S, and DMBOOO Series ;~~T3~~~ x 5.gi~~R~~;Ig~ck color only 

3000~ ~bo_v_e 2> ~~~~1_.~.5 as set .. $24.95 

30008 National Memory Data Book{1980) . 
(464 pages) RAMs, ROMs. PROMs. EPROMs Series 

30009 lntersil Data Book(1983) . 
(1356 pages) Complete line. 

30010 National Audio/Radio Handbook (1980) . . ..... $5.95 
(240 pages) Pre-Amps, AM, FM & FM Stereo, Power Amps 

300tl National Linear Application Handbook (1980) .. ..... . $15.95 
(736 pages) Application Notes, Linear Briefs, etc. 

30012 National PAL Data Book (1982) 
(176 pages) Data Sheet, PAL Design 

30013 Zilog Data Book(1983} 
(641 pages) Microprocessors and Support Chips 

010400 Intel Component Data Book (1982) ... $14.95 
(1405 pg.) Full data sheets for Intel's products incl. mem. 
devices, microproc., periph. & lnd.lmil. products 

205610 Intel Peripheral Design Handbook (1981).. . ..... $9.95 
(828 pages) Full data sheets, applica!ion notes for Intel 
peripheral device components 

BUG BOXTM 
STORAGE 
SYSTEMS 

BUG CAGEim (BGC-001-_ ) with Bug Boxes 

LSI BIG BUG BOX™ - Designed to store 
large IC's, Resistors, Capacitors and Diodes • Divid
ed into three compartments measuring 1" x ~.15" x 
5w deep • Three vertical and three hortzontal 

~~;~~:;.~.i~c~~f!'~ -~!3~~~i~~~: 7~i5 i~;.luded • Box 

LSI BIG BUG BOXTM 
Please specify color code: (B ) Blue, (R) Red, (W) 
White. (Y) Yellow 
PART NOJCOLOR CODE OTY PRICE 
BLX-001·( ) 1 $ 3.29 
BLX-010·( ) . 10 28.79 

ANTI-STATIC 
BLX-001-( )AS ... 
BLX-010·( )AS .. 

1 $4.29 
10 37.89 

BACK PACK™ - Self-adhesive labels for the 
back of tCs • Shows exact internal logic in relat!on 

~~~~.fli~~a~~!~!~~i~~ ~~~~~~g:;~;~;r(~c~~~T£ 
~~oi: a7~b~~-~in ,'~rs ·T~otb~rfdackC~J~clu1d6; 
• Microprocessor package contains 744 labels 
Part No. Description Price 
BPT-0\2 TTL . . .. $7.95 
BPC-012 CMOS . .8.95 
BPM-012 Combo . . .14.95 
BPU-012 

CIRCLE 12.0N FREE INFORMATION CARD 

2708,2716,2732 & 2764 EPROM Programmer 

JE664 EPROM PROGRAMMER 
8K TO 64K EPROMS- 24 AND 28 PIN PACKAGES 

Sell-Contained - Requires No Additional Systems lor Operation 

~ ~p~~:'ss ·• v:~~~~~ · c11o~p~~=~~:~~~;a~~of!r~d~\~~~~r~~~~:fO:d~n~u!at•:a:~~~: 
Into RAM by keyboard • Changes data in RAM by keyboard • loads RAM lrom an 
EPROM • Compares EPRDMs for content dlllerencn • Copies EPROMs • Power In
put: 115VAC, 60Hz, ..,. TOW power consumption • Enclosure: Color-coordinated, 
light tan pafltlls wt molded mocha brown end pieces • Size: 1 5-5/S~l x 8"/,"0 x 
3'h"H • Wt.: s:Y. tbs. 

JE664-A EPROM Programmer . . .$995.00 
Assembled & Tested ( Includes JM16A Module) 

JE665 - RS232C INTERFACE OPTION Tile JE665 RS232C Interlace 
Option implements computer access to the JE664 ·s RAM Sample sottware writ! en in 
BASIC provided torTRS-80"" Model l. level II Computer. Baud rate: 9600. Word 
Lgth: 8 bi!s ·odd pauty. Slop bits: 2. Option maybeadapted toothercompulers. 

JE664-ARS EPROM'"'· w/JE6650ptt" .. . .. .. . . . $1195.00 
Assembled and Tested (lncludesJMt6A Module) 

EPROM JUMPER MOOULES- TheJE664"sJUMPER MODULE (Personali· 

~eM~~be~ i~ a c~~t?Q~~e~~~~e0~a;~~~~e~~;~:c~~~o; r~ro~~!1p~~i~~l~rinfp~~~es to 
Port 
No. EPROM 

JM08A 
JM16A 
JM16B 
JM32A 
JM32B 
JM32C 
JM64A 

2708 
2716.TMS2516 
TMS2716 
TM$2532 
2732 
2732A(21V) 
MCM68764. 
MCM68L764 
2764 
TMS2564 

EPROM MANUFACTURER 
AMO.Motorola.Nalional,lntei.TI 
lntei. Motorola.Natlonat,NEC.TI 
Motorola. Tl ( +5,-12,+12) 
Motorola. Tl 
AMO.Fujitsu.NEC.Hitachi.lntel 
Fujitsu, Intel . 

MGtorola 
Intel 
Tt 

PRICE 
$14.95 
$14.95 
$14.95 
$14.95 
$14.95 
$14.95 

$14.95 
$14.95 

• Shugart 801 R 
compatible 

• Single-Sided 

• 77 Tracks 

• 400/800K By1es 
Capacity 

• Industry Standard 

!~negl:~~~~~~~:~d:~~f.P.Y R~~s;rd?~~v~gg~~~~ sf~~~~a~~Jeda~~~~! 
~~~~~~~·d:r;~f:~T~~teFl~~~Jt~~sd~Si~~~Jet~e;~;~Y~~~h~i~~~sg~~: 
sided soft sectored IBM Diskette I, or eQ. disk cartridge. Power: 
115VAC @ 50-60Hz, +24VDC @ 1.7 amps max., + SVDC @ 1.2 amps 
max. Unit as pictured above (does not include case, power supply, or 
cables). Size: 8.55 "W x 14•L x 4.5"H. Weighs 12 lbs. Incl. 9&pg. 
manual. 
Part No. 

FDD100-8 Buy 1 for . 
FDD100-8 Buy 2 for ... 
FDD100·8 Buy 10 for . 

5 'I•" Mini·Fioppy Disk Drive 
FOR TRS·80 MODEll {Industry Standard) 

Features si~gle or double density. Recording 
mode: FM smgle, MFM double density. Power: 
+12VDC ( :t0.6V) 1.6A max .. +5VDC ( :t0.25V) 
0.8A max. Unit as pic. al right (does not Incl. 

f:c~~:t~3~/, ~b~~~Z~:a~~X~~3~~~od:~av?~~~ 
Part No. Liniited Quanlily! Price 

FD200 . . . ............. $179.95 
Single-sided, 40 tracks, 250K bytes capacity 

FD250 .... ... ......... $199.95 
Double-sided, 35 tracks, 438K bytes capacity 

EXPAND YOUR MEMORY 
TRS-80 to 16K, 32K, or 48K 

••Model1 = From 4K to 16K Requires (1) One Kn 
Model 3 = From 4K to 48K Requires (3) Three Kits 

Color = From 4K to 16K Requires (1) One Kit 
.. Model l equippedwithExpanslon8urdupto48KTwo Kits Required 

-OneKitRequlredloreacht6Ka1Expanslon-

TRS·t6K3 •zoons for Color & Modell II 
TRS·16K4 •zsons for Modell . 

.$12.95 

.$10.95 

TRS-80 Color 32K or 64K Conversion K1t 
Kit comes complete with 8 each 4164-2 (200ns) 64K dynamic RAMs 
and conversion documentation. Converts TRS-80 color computers 
w ith D and E circuit boards, and all new color computers to 32K. 
Minor modifications of 32K memory wl11 allow the use of all 64K of 
the dynamic RAM providing you have a FLEX DOS operating system. 

TRS-64K2 ....... $54.95 

Sprite-style Fan 

• 105cfm free air delivery 
• 4.68" SQ. X 1.50" depth. 
• 10 yrs. cont. duty at 20°C 
• Impedance protected. ambients to 70 °C 
• 115V 50/60Hz 14W Wt. 17 oz. 

$9.95 ea . 

. . . $14.95 ea. 

Mostek DC/DC Converter 
+5 VOLTS TO -9 VOLTS 

Input: + 5V. Output: ·9V (regulated) @ 30mA 
Printed circuli mounting. Specificat ions incl. 
DC10 ...... $2.95 ea. or 2/$4.95 CD 

CXl 
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if there were 
no distributors? 

If there were no electronics distributors . . . we'd have to 
invent them! As manufacturers of electronic products, 
we're convinced that the absence of distributors would 
cripple our industry! You'd have no convenient local 
source for fast off-the-shelf delivery of needed products. 
Production lines would grind to a halt .... handling small 
orders would be a nightmare. Paperwork would increase; 
costs would increase; expediting would increase; chaos 
would increase. 

As a buyer of electronic components, you benefit from 
the existence of distributors, ·even when you don't directly 
utilize their services. They make the factories you deal 
with direct more efficient-in marketing, in scheduling, in 
economy of scale. And, whether you need a source for 
fast delivery of standard products, for comprehensive 
technical information, or for assistance on any aspect of 
your procurement function, your local distributor can
and does-fill the bill splendidly. 

Distributors l'lelp us- by serving you. 

The companies bringing you this message, as their 
contribution toward helping "sell the system;" are among 
the over 150 member firms in the Distributor Products 
Division of the Electronic Industries Association. 

For information about joining· this group of manufactur
ers who sell through electronic distributors, contact 
Herbert Rowe, Vice President EIA Components Group, 
2001 Eye Street, N.W., Washington, D.C. 20006. Tele
phone(202)457-4900. 

DISTRIBUTOR 
PRODUCTS 
DIVISION 



DON'T 
F·ORGET 

USE 

YOUR 

READER 

SERVICE 

CARD 

! 24 HOUR UNIT 
FRONT BEZEL & BUTTO NS bACT SA~·E RALLY TIMER AND 

.i. STYL IS11 BL ACK FRONT 8EZEl WITH ~~O~~S~~A~~~V~NE~~E=~V~WE 
BU IL T IN REO FI L TER AND CI<IIOME FORMH o HA'-'S WI LL I' INO THE 

~ PU lEO BUTTONS FOR CLOC!t ~~~~;R T ~~~~\,)~~~~~~ ~~~~l~~D 
: HIE 24 KOUR CLOCI<" A PERI'ECT 

~ C48 2 1 $3.00 AOD IC483.4H[IR$$;~.~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~ ~ 1 / 4 W RES ASST GREEN GLOW NEON JUMBO RED LED i} i 

j~ ~ __..rl, ~I 
!~ ~ .::;:;...----- ~l 
; ~ C2448 50/ 11 .00 c •45 1 8/12.00 C30tt 7 / St .OO 6;) i 
i (t PHOTOFLASH CAP REGULAR NEONS JUMBO GREEN LED i) ~ 
~ ('t 3 50MFD 330V ~ ! 
i~ Q ', / ::;:::::::Q:. ~~ 
!~ ~! 
~ ct C 453 4 $ 1.00 C452Q 8 / $1 .00 C 3013 5 / 11 .00 t;) I 
E () C 108 B1 SCR HORSESHOE ~ ! i ~ FLASHTUBE JUMBO A w LED I) i 
; ~ ~ ...c-;_, ~ ;;::;--- . ~ ; 
i ~ -G'-" ~! 
i ~ C44 20 89e C4752 $2.59 C3383 5 / $1.00 ~! 
; ~ ALCO KNOB MINI SLIDE SW TAt-STATE LED 6) ~ 
I ~ ~- -~ _........,_··., ~ i 
· ~ - • ~ ~ i 
i~ ~! 
i ~ C3831 2/$1 .0 0 C4478 5/t 1.00 C3968 75e \,) ~ 

~ ~ 1000'1 2AMP REC T REED SWITCH LED MTG KrTS 6:) i 
~~-- ....__ = ~· ~,; !~ ~ ~~ ~ 
~ ~ C4443 5 / $1 .00 C 3640 5 / $1.00 C2 7 07 121$1 00 ~ 
i ~~~~~~~~~~~~~~~~~~~~~~~~~~ 
i i 
! I 
! i 
i i 
~ i 
i i 
i ! 
;.,, .. ,,,,.,,,.,,,,,,,,.,,,., , .. , noooo\tH'tiOtt!t - -HHiottttOtotHOtootottotoooooyooonoooooo•!0000!1fOO£ 
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R NJ Electronics, Inc. 
P.O BOX &ZI 10& ALBANY AVENUE LINOEN14URST. NY 11757 

Our Price 
Less Mfrs Rebate 
Direct to You 75.00 
YOUR FINAL COST 

732.50 

Q LOOP ANTENNA 
AN4 1·24 .30 

25·99 .26 
l OO· up .23 

BOWTIE TYPE AN5 

CALL TOLL FREE FOR IMMEDIATE DELIVERY 
800 645-5833 coo 

OPEN 24 HRS - 7 DAYS A WEEK ~~tTERcm 
CIRCLE 24~0N FREE INFORMATION CARD 

POPULAR CHIPS 

LM 301 
LM 380 
LM 386 
NE 564 
LM 565 
MC 1330 
MC 1350 
MC 1358 
MC 1458 
MC 1496 
LM 1889 
7808 
7812 
7815 
'7818 
MV 2109 
2N2222A 
MC1349 

' 
CHOKES l 

.33 uh 33 uh 

.47 uh 100 uh 
15 uh 10mh 
18 uh 69¢ each 

.39 
1.25 
.79 

2.50 
.89 

1.10 
1.00 
1.1!) 
.49 

1.50 
1.95 
.75 
.75 
.75 
.75 
.69 
. 30 

1.39 

VARICAPS 
10-60 pf 69¢ each 
30 - 90 pf 69¢ each 

MITSU~I 
UES A55F 
VARACTOR TUNER 
CHAN. 14-83 
300 ohm INPUT $17.95 

CAPACITOR KIT 
Each ·kit contains: 
1-560 pf (m) 1·110 pf (s) 
7· .1 mfd (m) 1·560 pf (s) 
1-.22 mfd (m) 1-1 200 pf (s) 
2-10 pf (s) 1-3000 pf (s) or 
1-43 pf (s) 3300 pf (s) 
m=monolythic, s=silver mica 
$5.95 ea KIT-10 KITS $49.50 

THUMBWHEEL TRIMMER POTS 
VERTICAL MOUNT 
OHMS 500, 1K, 2K. 5K.10K. 25K 
50K. 1 OOK. 200K, 500K, 1 MEG . 

4/$1.00 100/$20.00 

UHF AMP KIT 
25 db gain 

stripline PC board 
using 

(2) BFR-90's 
$9.95 

power supply 
for above $3.49 

3/8" SQ. TRIM POTS 
TOP ADJUST 
1K 10K 
5K 20K 79¢ ea. 

METAL BOX
PRE-DRILLED 

DIM: 10%W X 4 'hD X 3"" High 
HOLES: (1)% in back. (1)% in front 

{2) 1/4" in front, 6 #6 on bottom 

PAINTED $10.95 ea., 10/ $99.50 

25/ $223.75 

RF COIL 
Same as #49A537MPC 
$1.50 ea. 10/$12.50 

NETWORK SALES, INC. 
2343 W. BELMONT AVE. 

TERMS: VIsa, M.C., Check, 
Money Order or COD (add 

3.00). Min. Order $10.00. Add 
$2.50 S&H for USA Ill. add 7% 

Tax. MAIL ORDER ONLY. CHICAGO, IL. 60618 
312-248-3202 

Phone. Orders Welcome. 
WRITE FOR.OUR MONTHLY 
UN·ADVERTISED SPECIALS 

CIRCLE 90 ON FREE INFORMATION CARD 
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H4 sERIES .100"x.zoo·· 
EDGEBOARO CONNECTORS 

-·~ 
. - ·· C610 '" 3760 C510 '" C6-15 . ., ..,., C515 '"' C617 "" "" C!il7 "" C6·18 ,., 

~"' C518 '" C620 '"' ""' CS-20 "" "" "" 
~., 

"" '" "" '" !)790 CS-25 .. 
C6-28 '"' ""' ""' 

,., 
""' '"' 

~., C5·30 ... 
C6-31 '"' ""' CS-31 '" C6-3~ 

,., 
""' "" '" C6·36 ,., 7360 "" 5 .70 

C640 '" .... C5·40 '"' '"' "" ~ro C5-43 .. ., 
C6·49 10.60 "'" C549 '" ""' ·~ '"" C5·50 "" 

- ·· C410 '" "ro C310 '" C415 "" 49.50 "" '"' C418 ,., 
~"' Cl-18 

'"' "" ·~ &710 g·~ '" con ·~ ~ .. '" C42S ,., 
:~ "" '"' ""' '"' "" "' '"" ·~ ~~-~ ""' '·" C431 '"' CJ-31 

·~ C435 '"' :~ C335 610 
"~ '" ""~ "" ""' ·~ :;: CJ-40 '" (4-44 '" C3·44 '"' ;! .~,.., ~:.,.~ .•. ;o~~~"!2~ 50 ""' 

H4 SERIES .156'".: .200" 
EDGEBOARD CONNECTORS 

- ·· -·· 

"'" :::;;: 
"'" """ ... .., 
" '" "" 
"' "" "" "' "" 
~· "" ... 
~ 

" " " n 
·" 

" " 
" 

" " " " " 
" n 

" " " 

1.17 

'" 1.17 

'" '" 
'" 1.17 
1.17 ,, 
•n 
124 

'" '" '" '-32 

'" "' 1.51 

·~ ... 
1~ 
~-~ 

Pok01 
1.101 

'' .. .. 
" " " " " ·~ .• 
"' .. .. 
" " " .. 
·~ .• .. 
" " .. .. 
" " " .. 
·~ 
" " " .. .. .. 
" " " " .. 
" " '' .. .. 
" " " " "' "' "' ... 
o.u ..• 
" " " .. .. 
" PliJ.&I " P10!le "' "'" "' PlOIO "' P1011 ... 

~1011 "' m:: .. 
" , 

~~:: " .. .. 

l lll8 3.21 1610 20030 
1 1118 321 26.10 24030 
l iS II lfl IUS 2196~ 

~li ~~ m :m m~ 
1.11 '' e.& I ss as ·~s•s 

~ :~ ,9ls ,',1o1• :m :~m 
l.\1 2.54 21.90 182.37 15<11.27 
JIS3.31 28.3523625 2126.25 

& n 2&Jo I •OJO 
6 l /8 ] I U 18194 
6 IT 02 359• lllU 
6 &.> 112 OSlO 40624 
6 6.1• 5218 4/098 
6 96 8.19 68.24 61011 
6 Ill 10 54 81.84 I~SJ 
6164 1405 11700 lll5lll 
6 2.54 21.90182.37 1641.27 
6 3.31 28.35236.2'5 2126.25 

1018 
10 38 
1018 
10 46 
10 51 
10 62 
1018 

" n 10\.]4 .. 
102.S4 
103.31 
18 38 
16 42 

" 1$ IS 
16 65 
16 11 
161.06 
16141 
161.8!l 
16 2 .54 
16 3 .31 

111 28.10 
121 1610 
111 2110 
188 1231 
Hl lUI 
S.lO 44.14 
665 ssn 
1•9 101$ 

:~ ~: ?2561450 
21.90182.37 
28.35236.25 
321 1610 
B6 2963 
4 01 lHl 
465 ll/0 
154 46.11 
691 5151 
9.06 lBO 
1105 IOOlJ 
1618 1:1-081 
21 .901112.37 
28.35236.25 

200.30 
1~0 30 
14030 
IOOU 
J]UI 
39123 
•9138 
63615 
85115 

113193 
1&l1.27 
2121!1.25 

1' 030 
266.63 
300JJ 
308.30 
41S.14 
51113 
619SO 
90311 

1213•3 

1~j 
15 OJ 3.6-< lOll 112.93 
25 • 8 408 JUS 305.55 
25 51 US •OJS 36315 

!i : :~\ 1!)1 }J1 ~m 
IS 2.54 21 .90 1112.371641.27 
IS 3 .31 28.35236.25 2126.25 
35 .11 ~n1-- 2Vo 140.Jo 

n u w !t::g m~ 
n 31 321 1610 /4030 
1s n 121 26.10 2oo.30 

n~m~m~~m 
U 1:0\ H: iHi il!ii 
351.40 11.97 99.75 897.7S 
n 3.31 28.35 236.25 2126.25 

50 40 3 40 18.13 l:~• •. •:::: 
~ :i m ~m .. 
!! l t!l .~.It .~~ 
Oil ) .31 211.35 23625 21~-25 

TANTAlUM SUBSTITUTES 
PANAIONIC K llRIEI CAPACITORS 
- P- ll·--m..._.,., tow-' -ooloctrolytk-lton.'!l>Moiu--
totm.nc.~m .... - ...... ._ 
....V....to .... .-ln ...... ,~Qonoo. 

CAPACfl'ANCE TOLERANCI: 20% 
O.C. UAilAGE CURRENT, MAX. 0.01 C V oo- :JuA 
All K·SEIItES CAPACITOff9 W• C...., A ......... 

OIGI-UT 
..... 

PoniL "" 
v~"" 

' laPok ... n " '·"' 16.116 
:~:~ ..,, ~ ~ 2.13 17.70 

""' " " 2.18 18.15 :~:~~ ""' '"' "' '"' 21.35 

" ~ ~:~ 17.71) 
:::~ ~ " 18.55 

" ·" ,~ 19.116 178.31 

" ~ 
,., 17.25 156.25 

n '·" 19.00 170.78 
~ " ~:~ "·" 183.15 

" ·" noo "'"' '' ·" t~ 
16.116 151.156 .., 

" 16.85 151.65 

" ~ ·" 17.70 ;~:~ n ·" 2.45 "'·" ~ .~ '" ""' ""·'" '·' ·" ~:~ 16.116 151.1!5 .., 
" ·" 17.25 155.25 

" ·" ,., 18.55 ::~ n ·" '" n . ., 

·' " '"' .n " >.00 
~ " '"' ·" ~ '·"' '' ., ·" '"' '·' " '"' '·' " 2.o7 

'·' ·" 2.13 

" " , .E 

Panasonic TSW Series 
l M!Ie Atum1num l lec llol~ llc CapaCI!OIS 

---=== The 01g1 Key ~olume dtscount and Ser~1ce ch:Jrges ore Simple to apply Most 1tem~ sold b~ 01gt Key moy be comb1ned foro ~otume d1scount Items •hot or• not diSCOuntable ore dent1f1ed by •he SERVICE CHARGES VOLUME DISCOUNT 
~uff1l NO lollowu·~g the port number After wn!lng your order tota l o il Jlthe d•scountoble ttems ond apply the oppropr1ote d1scount To h s subtotal add the non d scour.toble terns Then odd 5 O.OO 5 9 _99 Add 

52 00 5 o.oo.
5 99

.
99 

NET 
the hohdhr charge Wf! pay a ll shtppmg and u1suronce to oddresse~ m the US A Conodo or.d Me~1co when payment occ mpon<>s order s 10.00 5 25 00 Add so:75 5 100 00 5249.99 LesslOo. 

WHEN ORDERING BY PHONE, CALL I 100 346 .5144 (Mn Ak, N1, c.all 211 611 6674) By mo1l1tnd your order 'o Dl':illEY, Htghw1y l2 Souttl, Tlntf Rtnt foll1, MN .56701 5 25.00-549.99 Add 50.50 S 250.00 5499 99 Less 15•. 
You may pay by check money orde1 MJster Charge VISA or C 0 0 OIGI·KEY GUARANTEE: An; pall\ or p10ducts purchased from :ltgl K~v tho! pro~e to be deled ~e w I be 5 50.00-599.99 Add SO 25 S 500.00-5999 99 Lass 20•. 
replaced or refunded 1f returned w1th1n 90 dJys from rece1pt wtth o copy of you1 trwo1ce $100.00 & Up No Charge 51000 00 & Up Less 2s•. 

CIRCLE 39 ON.FREE INFORMATION CARD 



-
The Dll:jl Key volume diScount and hofldl,ng charge~ ore $1mple to apply Most terns sold by D g Key may be comb r1ed l or o volumed scount Items that are not d scountoble ore dent1foed by the HANDLING CHARGES VOLUME DISCOUNT 
suf f ,~ ND followong the pari numbl'r Af ter wrIng your order total oil of the d scountoblt' te rns a nd apply the oppropro.:~re d scount To lh1s subtota l odd the rton d scountoble te rns Then odd $ 0 OO $ 9 99 Add 52 OO $ 0 00 $ 99 99 NET 
t he ondl<ng charge We pGy al l sh pp ng and •nsuronce to addresses n the U S A Canada and Me-x co when chec~ or money order occompomes order s 10.00-525 .00 A dd $0 .75 $ 100.00 5249.99 Le ss 10•. 

W'HEH ORDERING 81' PHONE CAll I 100 J .U SI U (Mn Ak H1 call 218 61 1 6674) By ma1l11nd yo~o~r ord1r to DIGIIEY H1ghway 32 South, Th1ef lhnr Falla MN 56101 5 25.00 549.99 A dd 50 SO 5 250 .00-5499 9 9 l e ss 1S" o 
You may poy by check money order Mo~ te r Charge VISA or C 0 0 DIGI·KEY GUARANTEE: Any porg or produc t ~ purchased from D•g• Key thaT pro~e robe detecT ~e w tl be 5 50 .00 59 9 .99 A dd 50 .25 5 500.00 5999 9 9 Le ss ?O•. 
replaced or refunded f r!'turned w •h n ~0 doys from rece pt w lh o copy of your mvo•ce p,, 1 ~ s t11, n 1o ~h ""l' w 11" 1 '" ', e 5 100.00 & Up N o Charge 5 1000.0 0 & Up l ess 2 s • . 

CIRCLE 39 ON FREE INFORMATION CARD 
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4~1AMONCBACK i ELECTRONICS COMPANY 
PO BOX 12095 Dept 102 
SARASOTA, FLA. 33578 

Phone Orders (813) 953 -2829 
CONTINENTAL US ADD ' 1.60 FOR THE FIRST LB ~ 
AND SOt FOR EACH ADDITIONAL LS. 
WEST COAST ADO 1 1.80 FOR THE FIRST POUND 6 
SOt FOR EACH ADDITIONAL POUND 
COO 8 MAll ORDER ' 1.AIIN/Mt/AI, CREDIT CARDS 1 /5 MIN. 

C IRCLE 49 ON FREE INFORMATION CARD 

OVER 70,000 ITEMS IN STOCK 

PHASOR PAIN FIELD - Patented and recently oeveloped 
in our labs is being tested by Gov't for riot control. Soon to come 
under weapons restrictions as an internal mach me. Easily hand
held. Hazardous IF NOT USED WITH DISCRETION. 
PPF-t PLANS (sold for animal control). . . . . . . ..... $15.00 
INVISIBLE PAIN FIELD GENERATOR - Produces a di
rectional field of moderately intense pain to back of head up 

f~~-3 c~~~~~e pac~i~~~ enclo~~~e~~ e:~~~~ h~r2~~ . $44.50 
IPG-30 (assembled for animal control). . . . . . . $59.50 
PHASOR STUN/BURNING WAND - Produces sufficient 
electrical energy capable of burning flesh. Intended as a person
al defense device. 
PSW-3 PLANS $8.00 PSW-3K KIT & PLANS $59.50 

RUBY LASER RAY PISTOL - Intense visible red, burns. 
hazardous, with parts sources 
RUBY PLANS (includes all part sources) . . . .. . .. $15.00 
CARBON DIOXIDE LASER - Generates 20-40 watts of 
continuous power capable of burning. cuttmg, hazardous. (with 
all part sources). . . . . . . . . . . . . . . .. . . $15.00 
LASER RIFLE - Produces 200-3000 pulses of 30 watt opti
cal energy. Portable and easily hand-held. 
LRG-3 PLANS . . . . . . . . $10.00 
LRG-3K KIT PLANS (minus diode) . $129.50 
POCKET LASER - For the beginner. visible red " optical 
version·' , non-hazardous. 
LHC-2 . . .. $5.00 LHC-2K KIT & PLANS . . . $24.50 
HIGH POWERED PORTABLE ENERGY SOURCE 
FOR LASERS AND MAGNETIC WEAPONS - Explod-

~~S~;r~t'A5~~~~~$~~Q~tc . Mi~~~~{K5~18l & PLANS. $49.50 
PARTICLE BEAM WEAPON - PLANS . $15.00 

INFINITY XMTR - Uses telephone lines for selective home 
or office listening while away on business or vacation. 
INF-1PLANS.·.. . $15.00 
SEE IN DARK - Long range. total darkness. 
SD-4 PLANS . . . . . . . . . . . . . . . . . . . . . . $10.00 
LONG RANGE WIRELESS MIKE - Crystal clear quality 
-miniature. 
FBT-7 PLANS . .. $7.00 FBT-7K PLANS & KIT . $34.50 
WIRELESS TELEPHONE TRANSMITTER - Long 
range . automatic 
VWPM-5 PLANS $10.00 VWPM-SK PLANS & KIT 

Send for FREE catalog descripton of above plus hundreds more 
plans, kits and completed items. We accept MC or Visa or when 
ordering , send check or.money order. We pay sh1pp1ng char~es 
·on orders over $50.00, otherwise include 10% w1th remittance. 
SEND TO SCIENTIFIC SYSTEMS 

DEPT. BOX 716, AMHERST, N.H. 03031 

DISCOUNT PRICES 
ON ALL MAJOR INDUSTRIAL AND PERSONAL ELECTRONICS 

WT~ ~~r 
\ ~~4'- -~, ~ 

F -- ...;; 7200 Standard ~ 
--.~ "' Soldering G un 

WTCPN Soldering Station 
Closed Loop • Auto Tem p • 
Lightweight • Penci l Iron .$72.95 

7200 Soldering Iron 
Lightweight • Fingertip Trigger • 
Self Support Back ............. $10.99 

Compu ter Center • Most 
Popu lar Flat Ribbon Cable And 
Connectors For A ll Appl ica-

WELLER 
SOLDERING TOOLS 

FULL PROFESSIONAL LINE 

ERY EL 

XCELITE 
TOOL CASES 

COMPLETE WITH TOOLS 

INCLUDING DISCOUNT TEST EQUIPMENT 

IDD SSS·ISIS 
CALL TOLL FREE FOR MORE SPECIALS 

NO SAME DAY SHIPMENT 

t ions • Flat Cable In Grey Or Color-Coded 
And Connectors 9 through 64. 

ALPHA 
WIRE•CABLE•TUBING 

AMPEX 
VIDEO TAPES 

OB25P ............................. $1.46 
DB2 5S ............................. $ 1 .25 
DA51 226·1 ...................... $ .98 

CALL FOR MORE 
COMPUTER SPECIALS SPECIAL PRICING SALE 

TC Series W ith Wide Range Of 
Tools • Stu rdy•Spacious • Pro 
fess ional • Solid Wood Fr;;~me 
• Classic Cover 

TC-100 
TC-150 

TC-200 

$346.95 
279.99 

176.75 

New Quality Cont rol Video 
Tape For Home And Profes
sional Use. 

L-500 2 HOUR BETA $6.95 
T·120 5 HOUR VHS $9.85 

TOTAL ELECTRONICS CENTER • LOWER PRICES • IMMEDIATE DELIVERY 

W B. ALLEN SUPPLY COMPANY, C. 
1601 BASIN STREET, NEW ORLEANS, LA 70116 

LOUISIANA ONLY TOLL FREE 800 462·9520 
CIRCLE 47 ON FREE INFORMATION CARD 



16K Apple™ Ramcard 
LIST 195 

ACP 

ssg95 

• Full 1 year warranty 
• Top quality - gold fingers 

• Expand Apple II 48K to 64K 
• Compatible with Z-80 Softcard'" 

• Allows system to run with CP/M", PASCAL, 
DOS 3.3, COBAL, Visicalc, etc. 

• Supplied with extra 16K RAM & has (2) LED's 

32K STATIC RAM 64K CMOS 

16K 4 MHz Kit 

~~~: ~~~ ~~T $1•~.~o...,. _ _ J 

• ~~~~ ~~~:tr !ll:•Piuft ... lllll 
BareBdw/8.11 parts less mem 

REPEAT OF SEU·OUT 
58 Key Unencoded Keyboard 

-$19;5oi. 

INTEL 4KRi}.T,:~IC 
Super Fast! 

Super 
Low Powerl 

Part ~o. 2147 •.. $1 .9.5 ea. 
This is a new 58 key terminal Keyboard 
manufactured by a major manufacturer. 
Jt is uncOded with SPST keys unat· 
!ached to any PC board. Solid molded 1--------'"""----""i 
plastic 11" x 4" base. 

Unencoded ~ 
STEPPER MOTOR 

Key Pad 
15 key Keyp8d with 
i-10 keys and tab, 
return,(-),(;) and(.). 

Di~ 1915 ... 

UV ''EPROM" 
. ER,!~;R 

DE-4 1----'----.....,""1 
$89.95 RS232 SIGNAL TESTER 

Holds 4 EPROM'S COEX RS232 
at a time. ~ ~ Line Tester 

Model S-52i $325.00 "fiilllilliiil..1 1 (7) LED Indicators 

__ 1_6_K_M..._-. ---'""l only $2495 
em 0 ry Other Styles Also Available 

Expansion Kits t--------1 
for Apple/TRS-80 INTEL CO DEC IC 

Bpcs411616K P/N2910A-
200/250oS $1 2 95 
Specify computer • For Digital 

CALL FOR VOLUME PRICING Voice 
$995 ••. 

COM fiLTER FmF;IWP/N2912A ... $4.95ea. 

8008-1 $14.95 
2901 9.90 
2901A 14.95 
9900JL 49.95 
6502 9.95 
6502A 16.95 
IM6100 29.95 
6800 11.75 

14.95 68008 19.95 68000 129.95 

I;NM•j c~~;t" 
6116/2016$7.95 2147 $5.99 
8264-64K 5.95 411 5.99 
4116-2 1.99 414 4.69 
4116-2 8/12.95 1101 99 
2101 3.99 1103 .99 
2102 .79 4027 4.69 
21 L02-2 1.49 4044 3.99 
21 L02-4 1.29 4050 4.69 
2111 3.49 4060 4.69 
2112 3.49 4096 3.99 
2114 1.99 4115 1.49 
21 14L-2 3.25 4200 7.95 
2114L-4 2.29 4402 1.99 
2125 6.99 5280 4.60 

fii!Q#•I;il 

5290 $1.99 
5298 1.49 
6508 4.50 
6518 6.79 
6561 3.79 
6604 3.99 
6605 7.99 
9130 8.99 
9140 8.99 
93415 6.99 
93425 6.99 

8155 $9.95 8259 $8.95 68047 $22.95 
8156 9.95 827519.95 68488 19.95 
8202 29.95 8279 9.50 46505 22.95 
8205 2.69 6810 4.75 6520 6.95 
8212 2.75 6820 6.50 6522 9.95 
8214 4.95 6821 6.50 6530-X 24.95 
8216 2.75 682810.50 6532 17.95 
8224 2.95 683416.95 6551 19.95 
8226 2.95 6845 22.95 Z8d-PIO 6.50 
8228 3.95 6847 27.95 ZBOA-PIO 9.50 
8243 9.50 6850 5.25 Z8D-CTC 6.50 
8250 14.95 6852 5.25 Z80A·CTC 9.50 
8251 6.50 6860 10.95 ZBO-DMA 19.95 
825311.95 686210.95 ZBOA-DMA 27.95 
8255 4.50 6875 5.95 ZBO-SIO 24.95 
8257 9.50 6880 2.49 ZBOA-SIO 29.95 

Ur•t-JQ;I•JM•j 
2764 (8KX8) TS $69.95 
2732 (4Kx8) TS 12.95 
2716/2516:51/ 

(2Kx8) TS 7.95 
tMS2716, 5V, 12V ii.95 
2758, 5V, (450nS) 3.50 

2708 (450nS) $5.75 
2708 (650nS) 5.25 
1702A 5.75 
MM5203AO 14.50 
MM52040 9.95 

l:fli39:1 
2513-001(5V')Upper S9.50 DAC08 $9.95 
2513·005(5V')Lower 10.95 DAC100 9.95 
2513·ADM3(5V') Lower 14.95 8038 FunchonGeoor~tdr 4.50 
MCM66710ASCIIShifted12.95 MC4024VCO 2.95 

·MCM66740MalhSymooi 13.95 lM566VCO ' 1.95 
MCM66750AiphaControl13.45 XR2206FunclionGenerator5.25 
1771-0IS"& MiniflopPy 24.95 TR16028(5V, 12V') 3.95 
17810ua1FIO\)py 29.95 AY51013(5V.12V) 4.95 
i791·01Dua1Fioppy 36.95 AYS10i4.AJ1612(5·14V) 6.95 
1791-02Dua1Fioppy 44.95 AY51015Ai1863(5V) li.95 
1793DD.OSF1oppy 44.95 IM6402 7.95 
i79700.0SFio(lpy 54.95 IM64G3 8.95 
1691DataSeparator 18.95 2350USRf 9.95 
2143CiockGeneraiO( 18.95 16718AstroS 14.95 
87008bi1Binary 13.50 MCI4411 11.95 
870110bitBinary 22.00 4702 14.95 
8703BbitTS 13.50 W01941 9.95 
9400Vol11oFreqConv. 7.25 COM5016 16.95 
87503'hDigirBCO 13.95 INSB250 15.95 
140BL66bit 3.95 AY5·2376 13.75 
1408l881li1 5.95 AY5-360d 13.75 
DAC01 DtoA 5.95 MM5740AAC 8.95 

f1•rdWif1 
LOW PROFILE 

SOCKETS (TIN) 
1·24 25-49 50-100 

8 pin LP 16 .15 14 
14 pin LP .20 .19 .18 
16pinLP 22 .21 .20 
18 pin LP 29 .28 .27 

78H05K 
78M06 
78M.G. 
LM108AH · 
LM300H 
LM301CN 
LM304H 
LM305H 
LM306H 
LM307CN 
LM308CN 
LM309K 
LM310CN 
LM311D/CN 
LM312H 
LM317T 
LM318CN 
LM319N/H 
LM320K-XX'* 
LM320T-XX* 
LM320H-xx· 
LM323K 
LM324N 
LM337K 
LM338K 
LM339N 
LM340K-XX* 
LM340T-XX* 
LM340H-XX* 
LM344H 
LM348N 
LM350K 
LM358CN 
LM360N 
LM372N 
LM376N 
LM377N 
LM380CN/N 
LM381N 
LM383T 
LM386N 
LM38iN 
LM390N 
NE531V/T 
i\IE555V 
NE556N 
NE561T 
NE565N/H 
NE566H/V 
NE567V/H 
NE592N 
LM702H 
LM709N/H 
l:.M710N/H 
LM711N/H 
LM715N 
LM723N/H 
LM733N/H 
LM739N 
LM741CN/H 
LM741CN-14 
LM747N/H 
LM748N/H 
LM760CN 
LM1310N 

~g~~;g 
MC1358 

74Soo $ jg 
74502 .43 
74503 45 
74504 .52 
i4S05 .52 
74S08 .49 
74509 .49 
74S10 .42 
74511 .42 
74515 .42 
'74520 42 
74522 42 
74S30 .42 
74S32 .49 
74538 1.19 
74840 .49 
74551 .42 
74564 46 
74S65 .46 
74S74 69 
74586 72 
745112 .72 
745113 .72 
745114 .72 

$5.95 
1.49 
1.49 
2.95 

.99 
35 

1.98 
1.89 
3.25 

.29 

.98 
1.49 
1.25 
.89 

1.75 
1.70 
1.49 
1.25 
1.35 
1.39 
1.25 
4.95 

.95 
5.95 
6.95 

.95 
1.75 
1.25 
1.25 
1.95 
1.20 
5.60 

.98 
1.49 
1.95 

\ 3.75 
2.75 
1.25 
1.79 
1.95 
i.25 
1.40 
i.95 
3.75 

39 
.98 

19.95 
1.25 
1.75 
1.50 
2.75 
1.99 

.29 
75 
.39 

1.95 
65 
98 

1.15 
.33 
.19 
.75 
.39 

2.95 
1.90 
1.95 
1.95 
1.75 

745124 
74$133 
74S134 
745135 
74S136 
745138 
745139 
74S140 
745151 
74S153 
745157 
745158 
745160 
745174 
7~5175 
745188 
745194 
745195 

i~~: 
745241 
745242 
745243 

LM1414N 
LM1458CN/N 
MC1488N 
MC1489N 
LM1496N 
LM1556N 
LM1820N 
LM1850N 
LM1889N 
LM2111N 
LM2900N 
LM2901N 
LM2917N 
CA3013T 
CA3018T 
CA3021T 
CA3023T 
CA3035T 
CA;3039T 
CA3046N 
LM3053N 
CA3059N 
CA3060N 
CA3062N 
LM3065N 

"CA3080T 
CA3081N 
CA3082N 
CA3083N 
CA3086N 
CA3089N 
CA3096N 
CA3097N 
CA3130T 
CA3140T 
CA3146N 
CA3160T 
CA31SON 
CA3410N 
MC3423N 
MC3460N 
SG3524N 
cA3600N 
LM3900N 
LM3905N 
LM3909N 
LM3914N 
LM3915N 
lM3916N 
RC4131N 
RC4136N 
RC4151N 
RC4194TK 
RC4195TK 
ULN2001 
ULN2003 
SN75450N 
5N75451 N 
SN75452N 
SN75453N 
SN75454N 
SN75491N 
SN75492N 
SN~5493N 
SN75494N 
TL494CN 
TL496CP 

$1.90 
.49 
99 
.99 
.89 

1.50 
.95 
.95 

3.10 
1.75 

.99 
2.50 
2.95 
2.19 
1.99 
3.49 
2.99 
2.75 
1.29 
1.29 
1.49 
3.19 
3.19 
4.95 
1.49 
1.29 
1.69 
1.69 
1.55 

80 
2.99 
3.49 
1.99 
1.30 
1.19 
2.49 
1.19 
1.95 

.59 
1.49 
3.95 
3.95 
3.39 

.59 
1.19 
.98 

3.75 
3.95 
3.75 
~.95 
1.10 
3.70 
4.95 
5.40 
1.25 
1.50 

.59 

.35 

.49 

.49 
49 
.89 
.89 
.89 
.89 

4.20 
1.65 

3.69 
.54 
.66 

1.15 
1.69 
1.29 
1.29 
.73 

1.29 
1.29 
1.~ 
1.29 
2.79 
1.49 
1.49 
2.69 
1.69 
1.89 
1.89 
2.75 
2.75 
2.99 
2.99 

i4S244 $2.99 
74S25i 1.35 
74S253 1.35 
745257 1.29 
748258 1.29 
745260 .75 
74S280 2.79 
745287 2.99 
74S288 2.55 
745373 3.10 
745374 3.10 
745387 2.75 
748471 7.95 
74$472 7.95 
745473 7.95 
?48474 9.95 
748475 9.95 
745570 5.75 
748571 5.75 
745572 8.95 
745573 8.95 
745940 2.90 
745941 2.90 

7400$ .19 
7401 22 
740~ .22 
7403 .22 
7404 .22 
7405 .23 
7406 .35 
7407 .35 
7408_ .26 
7409 .23 
7410 .22 
7411 .29 
7412 .29 
7413 .39 
7414 .59 
7416 .29 
7417 .29 
7420 .22 
7421 35 
7422 .29 
7423 .29 
7425 .29 
7426 .29 
7427 25 
7429 .45 
7430 .23 . 
7_432 .29 
7437 .25 
7438 .29 
7439 .29 
7440 .19 
7441 .79 
7442 .57 
7443 .95 
7444 .95 
7445 .79 
7446 .79 
7447 .65 
7448 79 
7450 J9 
7451 .19 
7453 .19 
7454 .19 
7459 .25 
7460 .23 
7470 .29 
7472 .29 
7473 .34 
7474 .34 

7475 $ .38 
7476 .34 
7479 4.60 
7480 .49 
7482 .95 
7483 .55 
7485 .65 
7486 .35 
7489 1.75 
7490 .39 
7491 .57 
7492 .45 
7493 .45 
7494 .69 
7495 .65 
7496 .69 
7497 2.90 
74100 2.90 
74107 .32 
74109 .37 
74116 1.95 
74121 .29 
74122 .39 
74123 .59 
74125 .39 
74126 .44 
74128 .59 
74132 .69 
74136 .75 
74139 .95 
74141 .79 
74142 2.95 
74143 2.95 
74144 2.95 
74145 .62 
74147 1.95 
74148 1.20 
74150 1.09 
74151 67 
74152 .67 
74153 .67 
74154 i.19 
74155 .78 
74156 .78 
74157 .69 
74158 1.65 
74159 2.49 
74160 .88 

il""& ..... , ~:·· ::<:!11•'!11:~ •••. 

74161 $ .88 
74162 .89 
74163 .87 
74164 .87 
74165 .87 
74166 1.20 
74167 1.95 
74170 1.69 
74172 4.75 
74173 .79 
74174 :89 
74175 .85 
74176 .75 
74177 .75 
74179 1.34 
74180 .75 
74181 1.75 
74182 .75 
74184 2.25 
74185 2.25 
74186 9.95 
74188 3.90 
74190 1.15 
74191 1.15 
74192 .85 
74193 .85 
74194 .85 
74195 .68 
74196 .85 
74197 .85 
74198 1.39 
74199 1.39 
74221 1.19 
74251 .95 
74273 1.05 
74276 1.89 
74279 .75 
74283 1.40 
74284 3.90 
74285 3.90 
74290 1.25 
74298 .95 
74365 Sa 
74366 .68 
74367 .68 
74368 .68 
74390 1.45 
74393 1.90 
74490 t.OO 

74LSOO$ .26 74LS113$ .43 74LS245$2.20 
74L501 ,28 74LS114 .43 74LS247 1.10 
74LS02 .28 74LS122 .55 74LS248 1.10 
74LS03 .28 74LS123 1.19 74LS249 1.19 
74LS04 35 74LS124 1.35 74LS251 1.46 
74LS05 .28 74LS125 .89 74LS253 1.40 
74LS08 .28 74LS126 .52 74LS257 .85 
74LS09 .35 74LS132 .79 74LS258 .98 
74LS10 .28 74LS136 .49 74LS259 2.95 
74LS11 .39 74LS138 .85 74LS260 .65 
74LS12 .33 74LS139 .85 74LS261 2.49 
74LS13 .47 74LS145 1.25 74LS266 59 
74LS14 .95 74LS148 1.49 74LS273 1.75 
74LS15 .33 74l:.S151 79 74lS275 4.40 
74LS20 .26 74LS153 .79 74L5279 .59 
74LS21 .33 74LS154 1.70 74LS283 .99 
74LS22 .33 74LS155 1.19 74LS290 .99 
741:.526 .33 741..5156 .99 74LS293 .99 
74LS27 .33 74LS157 .85 74lS295 1.10 
74LS28 33 74LS1~ .75 74LS298 1.19 
74LS30 .26 74LS160 1.05 74lS324 1.75 
74LS32 .33 74LS161 1 .1~ 74LS347 1.95 
74LS33 .55 74LS162 1.05 74LS348 1.95 
74LS37 .45 74LS163 1.G5 74LS352 1.19 
74LS38 .39 74LS164 1.19 74LS353 1.19 
74LS40 .26 74LS165 89 74LS363 149 
74LS42 .79 74LS166 2.48 74LS36$ 69 
74LS47 .79 74LS168 1.15 74LS366 .69 
74LS48 .95 74LS169 1.15 74LS367 .69 
74LS51 .26 74LS170 1.99 74LS368 . . 69 
74LS54 .29 74LS173 .89 74LS373 1.89 
74LS55 .29 74LS174 .89 74LS374 1.89 
74LS73 .45 74LS175 89 74LS375 69 
74LS74 .42 74LS181 2.20 74LS3n 1.95 
74LS75 .59 74LS190 1.15 74LS385 1.95 
74LS76 .45 74LS191 1.15 74LS386 .65 
74LS78 .45 74LS192 .98 74LS390 1.95 
74LS83A .79 74LS193 .98 74LS393 1.95 
74LS85 1.19 74LS194 1.15 74LS395 1.70 
74LS86 .45 74LS195 .95 74LS399 2.35 
74LS90 57 74LS196 89 74LS424 2.95 
74LS92 .75 74LS197 .89 74LS668 1.75 
74LS93 .75 74LS221 1.15 74LS670 2.29 

t---------'""'----t i:t~: :: i:t~~~ ~:: ~~t~: ~:: 
DIP 
SWITCHES 

74LS107 .45 74LS243 1.69 81LS97 1.69 
· _ 74LS109 .45 74LS244 1.49 81 LS98 1.69 

74LS112 .43 WDLU•E PIIICIII 
20 pin LP .34 .32 .30 0 SURGE 22 p;o LP .29 .27 .24 

~ 
24 pin lP .38 .37 .36 2 POsition $ .99 7 POsition $1.39 

SUPPRESSOR ~~:~~ :cig :6~ ·6~ 6~~~:~:~~ ~:~~ ~~~~:~:~~ ~:~ = s :~ 
"Surgeonl'cs" 6Poso·t,·o" 135 10Posilion 1.69 4002 35 

11-===;.;L;.;.;"..;.e..;.co._,._d A_,d_d_, ...• s ... J._so~ , . Power Sentry 3L WI REWRAP ~ " . ~ 1 ~~ 
15Amps250Volts SOCKETS (GOLD) MUFFIN® FAN 4008 1.39 

Astec RF Modulator t'8nsient supp,ession The dependable, low = :: 
, J :->,_ --,:.....--q~-=--~· for ._...;; ___ ~_;w_•_•n-·c_• __ $_3_9_9_5-t 1-24 25-49 5D-100 IJ cost,largestsellingfan 40

40
1
12
1 .. 3

2
5
5 ~,-:-_ ___..........,~. - 8 pin WW 55 .54 .49 · for commercial cooling 

11M•tj ra~~EE 
4037 $1.95 
4040 1.29 
4041 1.25 
4042 .95 
4043 .85 
4044 .85 
4046 1.75 
4047 1.25 
4048 .99 

4089 $2.95 
<!093 .99 
4094 2.95 
4098 2.29 
4099 2.25 
14408 12.95 
14409 12.95 
14410 12.95 
14412 12.95 
14415 8.95 
14419 4.95 ..._. , ,:¥1' COLOR CONNECTORS 10p;oww;r;o) 65 ·~ :~ '· applications :g~~ 1 ~~ t'f & ~ci~:~~ :~ _77 _70 ·· ._.· , •105cfmfreeairdelivery 40151: 15 

P/N 1082 Chaooel ;:, 4 B/~695 ..;, , 
1 ,. 1g ~:~ = 1 !g ~·~ J~ ,, .A 0 ~:h~q ;;;"deep :i! 1 !~ 

·--:":":':"":"::-:':"::::'~:':'-"! 6~~;~ ~~~!) s;.:;~ ~; g:~ ~ ~:as 1.26 1.14 SPECIAL PURCHASE :g~~ 1 :~g 
Hood 1.25 ~ ~:~ = 1~ 1~ ~:~ t.\.'*' $9.50oo. 4021 119 

~!~;i~:o~~;ale H~ 1-..;.;;S_U_P_._E_R--1-C--C-l_Q_S...L-::----S~P~E--C~I-A~l~S:::--i :~! 1~! 
501100 S- 100 ConneCtor W/W 4·95 14411 $7.95 6571A $6.95 8080A CPU $2.95 5027 CRT $9.95 :g~~ -~~ 
50/tOO S- 100 Connector S/T 3 ·95 74LS668 3/1.99 SIG 2652 3.95 2102 RAM 75 2901 3.95 4028 .85 

·~.::.::::::::.:,:.=:,;_;_:,:~~~":"~~":":::-::-:-::-::::::":"::-:::="-1 74LS377 2/1.99 8253 6.95 4060 RAM 1.40 8039 3.95 4029 1.29 

PARALLEL ALPHA NUMERIC ;~~~241 21~~~ ;;g~EPROM ~~~ ~~~410 ~:~~ :;;~~3~2M ~:~~ ~ 3~~ 
PRINTER ~~6713~~~ 3/~:~~ ~~~~CPU ~:~~ ~i~4~~ROM 8/2~:~~ ;~4~~402 !:~; = ~:~~ 

19 Column Printer prints 16 nurnerical columns plus 3 LM323K 3.95 6502 CPU 5.95 2114 8/14.50 8700A!D 2/16.95 4035 95 
columns which have math, alpha and other notations. 
Each wheel has 12 positions with position 1 2 blank. 

Position 11 on numerical columns have decimal point or#. Utilizes 2. 75" 
wide adding machine tape and a dual color ink ribbon. Input data parallel 
with four bit BCDcomparatorcircuit(schematic provided). Print rate, 31ines 
per second. Operating voltage 22-28VDC with typical cycle time of 

340mS. Size 6%"W x 3Ya"H x Slfa"Op. New. $9.95 ea. 3/$27 

TOLL FREE Mall Onler. P.O. Box 17329 Irvine, CA 92713 

800•811: JL8230 Retail: 131 DB E. Edinger, Santa Ana CA 92705 
iJAt"" (714) 55&-8813 

1WX 542 W. Trimble, San Jose. CA 95131 
910.595-1565 (408) 9411-7010 

CIRCLE 80 ON FREE INFORMATION CARD 

4049 .45 
4050 .69 
4051 1.1 0 
4052 1-10 
4053 1.10 
4055 3.95 
4056 2.95 
4059 9.25 
4060 1.39 
4066 .75 
4069 .35 
4070 .49 
4071 .35 
4072 .35 
4073 .35 
4075 .35 
4076 1.29 
4077 .35 
4078 .35 
4081 .35 
4082 .35 
4085 1.95 

4501 .39 
4502 1.65 
4503 .69 
4505 8.95 
4506 .75 
4507 .95 
4506 3.75 
4510 1.19 
4511 1.19 
4512 1.39 
4515 2.75 
4516 1.45 
4518 1.39 
4520 1.25 
4555 4.95 
4556 .99 
4566 2.25 
BOC95 1.50 
80C97 1.25 

131 



(f) 
(.) 

z 
0 
0:: 

0 
w 
...J 
w 
6 
0 
<( 
0:: 

ELECTRONIC KITS 
FROM HAL-TRONIX 

2304 MHZ DOWN CONVERTERS. TUNES IN ON 
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V. HAS 
FREQUENCY RANGE FROM 2000 MHZ TO 2500 
MHZ. EASY TO CONSTRUCT AND COMES COM
PLETE WITH ALL PARTS INCLUDING A DIE-CAST 
ALUM CASE AND COAX FITTINGS, REQUIRE A 
VARIABLE POWER SUPLY AND ANTENNA (Antenna 
can be a dish .)ype or coffee can type depending on the 
signal strength in your area. ) 

2304 MOD 1 \Basic Kit) $19.95 
(less case & fittings 

2304 MOD 2 (Basic/Pre-amp) $29 .95 
(less case & lltlings) 

2304 MOD 3 (Hi-Gain Pre-amp) $39.95 
(Includes case & httings) 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS, 
CASE, TRANSFORMER, ANTENNA SWITCH AND 
CONNECTORS (Kit) $24.95 
Assembled ................. ... ..... ...................... .. ........ $34.95 
Slotted Microwave Antenna For Above 
Downverters .............. .. ........................ .. .. .. .. . .... $39.95 

PREAMPLIFIERS 
HAL PA-1 9-1.5 mhz to 150 mhz. 19db gain operates 
on 8 to 18 volts at 1Om a. Complete unit $8.95. 
HAL PA-1.4-3 mhz to 1.4 ghz. 10 to 12 db gain op
erates on 8 to 18 volts at 10 rna. Complete un~ $12.95. 

(The above units are ideal for receivers, counters, etc.) 

16 LINE TOU CH TONE DECODE KIT WITH P.C. 
BOARD AND PARTS .................................. $69.95 
12 LINE TOUCH TONE DECODER KIT WITH PC. 
BOARD AND PARTS ............................ $39.95 
16 LINE ENCODER KIT, COMPLETE WITH CASE, 
PAD AND COMPONENTS ............. ... ... ... ......... $39.95 

12 LINE ENCODER KIT, COMPLETE WITH CASE, 
PAD AND COMPONENTS .......... .. .. .. .. .............. $29.95 

~ :!< * * "'"' * * .• * * * 4 * * "'"'"' * "'"',. >!< * *"' * * *. * * * * * "'* 1!1 * 
Complete Sets of P.C. Boards Available For: Unicorn 
Robot Project and Heart-A-Matic Project . 

MANY, MANY OTHER KITS AVAILABLE 
S.ncl20c• ntllllmporS.A..S.E. IO<Inlormelionlndllyer on o tlltlr 

HAL·TAONIXprocluct l. Toordotr byphone: t -313-285-1712. 

~ •'{1t 
~ '~ 

._" .-a.D C lCJIIIIflAHD 

HAL-TRONIX 
P.O. Box 1101 

Southgote, Mt 4&195 

ORDERS OVER $25.00 Will 8E SHIPPED POSTPAID EXCEPT 
SHIPPIMG ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED 

IHFOJ.MA TIQH, ~~ ~R~\~RL~!!6~~~ '!t~ :;~l~~~ ~~~;~g~:OOITIOI~ : 

CIRCLE 43 ON FREE INFORMATION CARD 

BUY OUALITY ELECTRONIC & 
INDUSTRIAL COMPONENTS 

From the Source! 

IHtl'll!Bitlllllll/fJit 
POWER SUI'PLY MODULE 

WIDE RANGE INPUT 3-TERMINAL 
SWITCHING REGULATOR 
_ BOSCHERT 3T12AP 

In put DC voltage + 10V to 60V. 
Output DC voltage adjustment 
range +4.5V to 30V. Output 
current 0-12A. Dimensions: S" L 
' 4"W ' 1%"H.1595 EACH 

DC 111'111 lllllllllllll' DC l'll•r IIIDPIU 
POWER-ONE 
_HN5-9/0VP _ 

POWER 185-6 
In put DC voltage 40V . I 
output DC voltage +4.5V 
to +6.5V. Input-output 
min . diff. 4.1VDC. 
Dimensions 23J~" x 2:Y•" x 1W' H. 

1350 EACH 

In put: 115/ 230 VAG 
47-440 Hz. Output: 
+5 VOC at 9A. Dimen
sion s S" W x 7" L x 3W' H. 

1995 EACH 

MUFfiR FIRS 115 Uac 50/80 Hz 
IMPEDANCE PROTECTED. 

HOWARD 4'f<'Sq,x 1'h"115CFMUkeNew .. .. 8.15N. 
IMC 4'1'•" Sq. X 1'!." 115 CFM N-. ...... .. 10.15 .. . 
ETRI 3'fa" Sq. x 1"' 21 CFM N-•.... . . .• 8.15 N. 

. 220/240 VIIC 50/80 Hz-IMPEDANCE PROTECTED 

tMC 
tMC 

4¥<' Sq. x 1'/i' 115 CFM New .. .. .. ... 9.95 ea. 
10" 0 .0 . x 3'h''230 CFM New .. ... .. .. 19.95 ea. 

1182 ITE SYI.UIIIIIIA IIIECHAIIICAL 
coLoR tv NRTS I TV TUllER 

. . Channels 2-83 , Sylvania 
Remote Control Ampllf1er part No. 54_43617 
w/ lnfrared Pre Amp 9.95/Set 16:95 _e&: .. 

CASSffiE DATA RECORDER ...» 1-7/8 IPS. 4-TRACK. 2-CHANNEL 
DC Satu rating Bias. 550 Flux 

_ -r re_ver~als per inch. per channel. 
With modif1ca_t1QO. compatible 2995 
w1th personal computers. __ 

. P.lllllll ~~~CTROftiCS 
!,Q,•_3oo.Adams Blvd., Farmingdale, N.Y, 11735 

L516/694-4100.• Toll Free 800/645-9060 

CIRCLE 68 ON FREE INFORMATION CARD 

DON'T 
BLAME 
THE 
SOFTWARE! IS0-3 

Power Line Spikes and Hash often cause 
memory loss or erratic operation. Often 
floppies, printer & processor interact! 

OUR patented ISOLATORS eliminate 
equipment interaction AND curb damag
ing Power Line Spikes, Surges and Hash. 

Filtered 3-prong sockets and integral 
Spike Suppression. 125 VAG, 15 Amp, 
1875 W Total - 1 KW per socket. 
IS0-1 ISOLA TOR. 3 Filtered Sockets; 

1000 Amp 8/20 usee Spike Sup-
pressor .... ... . . ... ... . $76.95 

IS0-4 ISOLATOR. 6 Filtered Sockets; 
1000 Amp 8/20 usee Spike Sup-
pressor .... .... .... ... $128.95 

IS0-3 SUPER-ISOLATOR. 3 DUAL fil
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppressor .... . . $115.95 

IS0-7 SUPER-ISOLATOR. 5 DUAL fil
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppresor . .. . . .. $186.95 

Master-Charge, VIsa, American Express 
TOLL FREE ORDER DESK 1.S00.22S-4876 

(except AK HI MA PR & Canada) 

Electronic Specialists, Inc. 
171 South Mam Street. Nat1ck. MA 01760 

Techn1cal & Non-800 1-617-655-1532 

CIRCLE 48 ON FREE INFORMATION CARD 

JAVANCO 
1-800-251-5555 TOLL FREE ORDER LINE 

160 2~d Ave.S. &ashville, Tn. 37201 

EP-1001 LARGE AND SMALL TYPES. Q Q g 
CLK-10 (10) ADJUSTABLE CAN_ ~PE RF·IF COILS . . PSCK-108 POLYSTYRENE KIT $12 . 25 

~~~s~~=~o:~!~ 1 ui~:d a~~LY ------; AN AUTOMATIC 
MER DESIGNED 
ING SYSTEMS. 

$15.00 
PROGRAM
FOR HEAT-

--;;-::-:::.------ · $2. 35 PKC . -------------

CLK~ ( 20 ) OPEN WINDING SLU~:. COILS ~ voltages . , these are the 

b!~:u:~i~~ =~~~in~;er 
and low failure rate. 
18 TPYES of (6) PCS. 
108 POLYSYPRENE CAPS 
again packed i n a re
useable ,h in ed t o box ·. 

AC-1004 

IT OVERRIVES THE THER
MOSTAT DURING NITE HRS 
TO SAVE $$ OFF YOUR 
WINTER FUEL BILL,CQMES 
WITH INSTRUCTIONS 
EP-1001 FUEL SAVER 

Shielded cable . very flexible . 7 ft . 
lengths. 1 I 8" diameter . . woven copper 1-"., 
braid shield with polyethylene core and 
black pvc outer insulation . prestripped 
ends and solid tinned copper core wire. 

PRICE 
1 seven foot length 90¢ 
1 bundle ( 40 ) seven foot lengths $20 . 00 

5.164583 MHZ 
5 . 147917 MHZ 
5.131250 MHZ 
5. 156250 MHZ 
3691.667 KHZ KHZ 
3650 . 000 KHZ KHZ 
3695.833 KHZ KHZ 
3654.167 KHZ KHZ 
3779.167 KHZ KHZ 
3.775.00 MHZ 
3737. 500 KHZ KHZ 
3733.333 KHZ MHZ 
3775.00 • KHZ KHZ 
5 . 0688 MHZ 

__ $2.25 nr. . _____ _::!....:...------

~ ~ 
CLK-25 (25 ) ASSORTED FIXED INDUCTOR CHOKES AND COI LS 

PRINTED CIRCUIT TYPES . 
1. 70 PKG. 

OCK - 18~18 ) LONG LEA~ ~APACITORS. 
BEST VALUES IN STOCK. 

90c PKG. 

DCK-21 

AXIAL AND __, 



r~rnstJIJ the first name in Counters ! 
9 DIGITS 600 MHz $129 95 

SPECIFICATIONS: WIRED 
Range: 20 Hz to 600 MHz The CT-90 is the most versatile, feature packed counter available for less 

than $300.00! Advanced design features include; three selectable gate times, 
nine digits, gate indicator and a unique display hold function which holds the 
displayed count after the input signal is removed! Also, a l OmHz TCXO time 
base is used which enables easy zero beat calibration checks against WWV. 
Optionally; an internal nicad battery pack, external time base input and Micro
power high stability crystal oven time base are available. The CT-90, 
perfonnance you can count on! 

Sensitivity: Less than I 0 MV to 150 MHz 
Less than 50 MV to 500 MHz 
0.1 Hz (I 0 MHz range) 

PRICES 
CT-90 wired. I year warranty $129.Q5 
CT-90 Kit. 90 day pans war-
ranty 109.95 
AC-1 AC adapter 3.95 
BP•l Nicad pack +AC 
Adapter/Charger 12.95 
OV-1. Micro-power Oven 
timebase 49.95 
E~temaltime base inp1.11 14.95 

Resolution: 

Display: 
Time base: 

Power: 

1.0 Hz (60 MHz range) 
10.0 Hz (600 MHz range) 
9 digits 0.4" LED 
Standard-10.000 mHz, 1.0 ppm 20-40°C. 
Optional Micro-power oven-0.1 ppm 20-40°C 
8-15 VAC@ 250 rna 

7 DIGITS 525 MHz 
SPECIFICATIONS: 
Range: 20 Hz to 525 MHz 
Sensitivity: Less than 50 MV to 150 MHz 

Less than !50 MV to 500 MHz 
Resolutiort 1.0 Hz (5 MHz range) 

10.0 Hz (50 MHz range) 
100.0 Hz (500 MHz range) 

,Display: 7 digits 0.4" LED 
Time base: 1.0 ppm TCXO 20-40oC 
Power. 12 VAC@ 250 rna 

The CT-70 breaks the price barrier on lab quality frequency counters. 
Deluxe features such as; three frequency r.anges - each with pre-amplification, 
dual selectable gate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 

from audio thru UHF with 1.0 ppm accuracy- thaes .0001%! TheCT-70 is 
the answer to all your measurement needs, in the field, lab or ham shack.. 

~ 
CT-70 wired, I year warranty 
CT-70 Ki~ 90 day pans war
ranty 
AC-1 AC adapter 
BP-I Nicad pack + AC 
adapter/ charger 

$99.95 

84.95 
3.95 

t2.95 

7 DIGITS 500 MHz $7995 
WIRED 

MINI- I 00 wired, I year 
warranty -~"1.2.,.95 
·Ae--z Ac adapter for MINI-
100 3~ 
BP-Z Nicad pack and AC 
adapter/ charger 12.95 

Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI- I()() doesn't have the full 

frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beat! Accurate measurements 
can be made from 1 MHz all the way up to500 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired Add the nicad pack option and the MINI-I 00 makes an ideal addition 
to your tool box for " i~the--field'' frequency checks and repairs. 

SPECIFICATIONS: 
Range: 
Sensitivity: 
Resolution: 

Display: 
Time base: 
Power: 

I MHz to 500 MHz 
Less than 25 MV 
100 Hz (slow gate) 
1.0 KHz (fast gate) 
7 digits, 0.4" LED 
2.0 ppm 20-40°C 
5 VDC @ 200 rna 

8 DIGITS 600 MHz $}59~IRED 
SPECIFICATIONS: 
Range: 20 Hz to 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz 
Sensitivity: Less than 25 mv to 150 MHz with 8 digit precision. And, one of its best features is the Receive Frequency 

Less than 150 mv to 600 MHz Adapter which turns the CT-50 into a digital readout for any receiver The 
l.O Hz (60 MHz range) adapter ls easily programmed for any receiver and a simple connection ;o the 
10.0 Hz (600 MHz range) 

Display: 8 digits 0.4" LED receiver' s VFO is all that is required for use. Adding the receiver adapter in no 
Time base; 2.0 ppm 20-4Q°C way limits the operation of the C T-50, the adapter can be conveniently 
Power. I 10 VAC or 12 VDC switched on or off. The CT-50, a counter that can work doubl<>duty! 

PRICES: 
CT-50 wired, I year warranty 
CT-50 Ki~ 90 day parts 
warranty 
RA- 1, receiver adapter kit 
RA-1 wiredandpr<>program
med (send copy of receiver 
schematic) 

$159.95 

119.95 
14.95 

29.95 

DIGITAL MULTIMETER $99 ~IRED 
PRICE S: 
DM-700wired, I year warranty $99.95 
DM-700 Ki~ 90 day parts 
warranty 79.95 
AC-1, AC adaptor 3.95 
BP-3, Nicad pack +AC 
adapter/charger 19.95 
MP-1, Probe kit 2.95 

AUDIO SCALER 

For high resolution audio meaSurements, multiplies 
UP in frequency. 

• G reat for PL tones 
• Multiplies by I 0 or I 00 
• 0 .0 I Hz resolution! 

$29 95 Kit $39 95 Wired 

The DM-700 offers professional quality performance at a hobbyist price. 
Features include; 26 different ranges and 5 functions, all arranged in a 
convenient, easy to use format. Measurements are displayed o.n a large 31;1 
digit, 'h inch LED readout with automatic decimal placement, automatic 

polarity, overrange indicatton and overload Protection up to 1250 volts on all 
ranges, making ir virtually goof-p roofl The DM-700 looks great, a handsome, 
jet black, rugged ASS case with convenient retractable tilt bail makes it an 
ideal addition ro any shop. 

ACCESSORIES 
Telescopic whip antenna- BNC plug . ........ ..... . . 
High impedance probe, light loading . . . 
Low pass probe, for audio measurements . 
Direct probe, general purpose usage 
Tilt bai~ for CT 70, 90, MINI- I 00 .. . 

. $ 7.95 
15.95 
15.95 
12.95 

3.95 
Color burst calibration unit, calibrates counter 

against color TV signal 14.95 

SPECIFICATIONS: 
DC/ AC volts: IOOuV to I KV, 5 ranges 
DC/AC 
current 
Resistance: 
Input 
impedance: 
Accuracy: 
Power: 

.0.1 uA to 2.0 Amps, 5 ranges 
0.1 ohms to 20 Megohms, 6 ranges 

I 0 Megohms, DC/ AC volts 
0.1% basic DC volts 
4 'C' cells 

COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 
MHz. Small size, powered by plug transformer-included. 

• F lat 25 db gain 
• BNC Connectors 
• Great for sniffing RF with pick-up loop 

$34 95 Kit $44 95 Wired 

r !J Til£' rlll , .. I rll rw. r [ '11. CWI[' •• 'lew ·-=- A~ II R \1 s '""''"'''on goa•anleed ••amtne fo· I 0 day• d nat p lea•ed 
~.. , .. [jj... ~• [jj ~.. ..... ..... II ... • ~ ~~ return 1n ong nol fo rm lor refund Add S""' lor ~h1pp1ng 

' PHONE ORDERS m~uroncetoomox lmumol$10 0'1er~eo~odd1S "o COD odd 
2575 BAIRD RD .. e PENFIELD, NY 14526 CALL 7 ; 6_5g6_3950 S2 O•de,.ond01SIO addSI SO NY""denh.add 7"ota• 
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~101 ~56 X 4 (450ns) 1.95 
5101 256 X 4 (450ns) (cmos) 3.95 
2102-1 1024 X 1 (450ns) .89 
2102L-4 .1024 X 1 (450ns) (LP) .99 
2102L-2 1024 X 1 (250ns) (LP) 1.49 
2111 256 X 4 (450ns) 2.49 
2112 256 X 4 (450ns) 2.99 
2114 1024 X 4 (450ns) 8/ 9.95 
2114L-4 1024 X 4 (450ns) (LP) 8/ 12.95 
2114L-3 1024 X 4 (3QOns) (LP) 8/ 13.45 
2114L-2 1024 X 4 (200ns) (LP) 8/ 13.95 
2147 4096 X 1 (55ns) 4.95 
TMS4044-4 4096 X 1 (450ns) 3.49 
TMS4044-3 4096 X 1 (300ns) 3.99 
TMS4044-2 4096 X 1 (200ns) 4.49 
MK4118 1024 X 8 (250ns) 9.95 
TMM2016-200 2048 X 8 (200ns) 4.15 
TMM2016-150 2048 X 8 (150ns) 4.95 
TMM2016-100 2048 X 8 (100ns) 6.15 
HM6116-4 2048 X 8 (200ns) (cmos) 4.75 
HM6116-3 2048 X 8 (150ns) (cmos ) 4.95 
HM6116-2 2048 X 8 (120ns) (cmos) 8.95 
HM6116LP-4 2048 X 8 (200ris) (cmos)(LP) 5.95 
H.M6116LP-3 2048 X 8 (150ns) (cmos)(LP) 6.95 
HM6116LP-2 2048 X 8 (120ns) (cmos)(LP) 10.95 
Z-6132 4096 X 8 (300ns) (Ostat) 34.95 

LP - Low Power Ostat = Quasi-Static 

DYNAMIC RAMS 
TMS4027 
UPD411 
MM5280 
MK4108 
MM5298 
4116-300 
4116-250 
4116-200 
4116-150 
4116-120 
2118 
4164-200 
4164-150 

1702 
2708 
2758 
2716 
2716-1 
TMS2516 
TMS2716 
TMS2532 
2732 
2732-250 
2732-200 
2764 
2764-250 
2764-200 
TMS2564 
MC68764 

4096 X 1. (250ns) 
4096 X 1 (300ns) 
4096 X 1 (300ns) 
8192 X 1 (200ns) 
S192 X 1 (250ns) 

16384 X 1 (300ns) 
16384 X 1 (250ns) 
16384 X 1 (200iis) 
16384 X 1 (150_ns) 
i6384 X j (120ns) 
16384 X 1 (150ns) (5v) 
65536 X 1 (200ns) (5v) 
65S36 X 1 (150ns) (5v) 

SV = single 5 volt suPply 

EPROMS 
256 X 8 (1us) 

1024 X 8 (450ns) 
1024 X 8 (450ns) (5v) 
2048 X 8 (450ns) (Sv) 
2048 X 8 (350ns) (Sv) 
2048 X 8 (450ns) (5v) 
2048 X 8 (450ns) 
4096 X 8 (450ns) (5v) 
4096 X 8 (450ns) (5v) 
4096 X 8 (250ns) (Sv) 
4096 X 8 (200ns) (5v) 
8192 X 8 (450ns) (Sv) 
8192 X 8 (250ns) (5v) 
8192 X 8 (200ns) (5~) 
8192 X 8 (450ns) (5v) 
8192 X 8 (450ns) (5v)(24 pin) 

5v = Single 5 Volt Supply 

• • • . . 
Timer 

II 

II 

II 

II 

Ill 

Ill 

1.99 
3.00 
3.00 
1.95 
1.85 

8/ 11 .75 
8/ 11 .95 
8/ 12.95 
8/ 14.95 
8!29.95 

4.95 
5.95 
6.95 

II 

II 

II 

II 

II 

II 

Z80-CPU 3.95 
Z80-CTC 4.49 
Z80-DART 10.95 
Z80-DMA 14.95 
Z80-PIO 4.49 
Z80-SIO/ O 16.95 
Z80-SI0/ 1 16.95 
Z80-SI0/ 2 16.95 
Z80-SI0/ 9 16.95 

4.0 Mhz 
Z80A-CPU 4.95 
Z80A-CTC 4.95 
Z80A-DART 11 .95 
Z80A-DMA 16.95 
Z80A-PIO 4 .95 
Z80A-SIO/ O 16.95 
Z80A-SI0/ 1 16.95 
Z8.0A-SI0/ 2 16.95 
Z80A-SI0/ 9 16.95 

6.0 Mhz 
Z808-CPU 11.95 
Z808 -CTC 13.95 
Z808-PIO 13.95 
Z808-DART 19.95 

Z6132 34 95 

32.768 khz 1.95 
1.0 mhz 4.95 
1.8432 4.95 
2.0 3.95 
2.097152 3.95 
2.4576 3.95 
3.2768 3.95 
3.579535 3.95 
4.0 3.95 
5.0 3.95 
5.0688 3.95 
5.185 3.95 
5.7143 3.95 
6.0 3.95 
6.144 3.95 
6.5536 3.95 I 
8.0 3.95 

10.738635 3.95 
14.31818 3.95 
15.0 3.95 
16.0 3.95 
17.430 3.95 
18.0 3.95 
18.432 3.95 
20 .0 3.95 
22.1184 3.95 
32.0 3.95 

CRT 
CONTROLLERS 
6845 
68845 
HD46505SP 
6847 
MC1372 
68047 
8275 
7220 
CRT5027 
CRT5037 
TMS9918A 
DP8350 • KEYBOARD 

CHIPS 
AY5-2376 11 95 
AYS-3600 11 95 

8035 5.95 
8039 6.95 
INS-8060 17.95 
INS-8073 24.95 
8080 3.95 
8085 5.95 
8085A-2 11.95 
8086 29.95 
8087 CALL 
8088 39.95 
8089 89.95 
8155 6.95 
8155-2 7.95 
8156 6.95 
8185 29.95 
8185-2 39.95 
8741 39.95 
8748 24.95 
8755 24.95 

8200 
8202 24.95 
8203 39.95 
8205 3.50 
8212 1.80 
11214 3.85 
8216 1.75 
8224 2.25 I 
8226 1.80 
8228 3.49 
8231 call 
8237 19.95 
8237-5 21 .95 

. 8238 4.49 
8243 4.45 
8250 10.95 
8251 4.49 
8253 6.95 
8253-5 7.95 
8255 4.49 
8255-5 5.25 
8257 7.95 
8257-5 8.95 
8259 6.90 
8259-5 7.50 
8271 :19.95 
8272 39.95 
8275 29.95 
8279 8.95 
8279-5 10.00 
828.2 6.50 
8283 6.50 
8284 5.50 
8286 6.50 
8287 6.50 
8288 25.00 
8289 49.95 

DISC 
CONTROLLERS 
1771 16.95 
1791 24.95 
1793 26.95 
1795 49.95 
1797 49.95 
2791 54.95 
2793 54.95 
2795 59.95 
2797 59.95 
6843 34.95 
8272 39.95 
UPD765 39.95 
1691 17.95 
2143 18.95 

CONNECTORS 
RS232 MALE 2 50 
RS232 FEMALE 3.25 
RS232 HOOD 1.25 
S-100 ST 3 95 

+ JD~UY!!~!~r~vices 
San Jose. CA 95128 

800-538-5000 • 800-662-6279 (CA) 
(408) 995-5430 • Telex 171-110 

1983 JDR MICRODEVICES, INC. 

68000 59.95 74LSOO .24 74LS173 .69 
6800 3.95 74LS01 .25 74LS174 .55 
6802 7.95 74~S02 .25 74LS175 .55 
6808 13.90 74LS03 .25 74LS181 2.15 
6809E 19.95 J4LS04 .24 74LS189 8.95 
6809 11.95 74LS05 .25 74LS190 .89 
6810 2.95 74LS08 .28 74LS191 .89 
6820 4.35 74LS09 .29 74LS192 .79 
6821 3.25 74LS10 .25 74LS193 .79 
6828 14.95 74LS11 . 35 74LS194 .69 . 
6840 12.95 74LS12 .35 74LS195 .69 
6843 34.95 74LS13 .45 74LS196 .79 
6844 25.95 74LS14 .59 74LS197 .79 
6845 14.95 74LS15 .35 74LS221 .89 
6847 11.95 74LS20 .25 74LS240 .95 
6850 3.25 74LS21 .29 74LS241 .99 
6852 5.75 74LS22 .25 74LS242 .99 
6860 9.95 74LS26 .29 74LS243 .99 
6862 11.95 74LS27 .29 74LS244 .99 
6875 6.95 74LS28 .35 74LS245 1.49 
6880 2.25 74LS30 .25 74LS247 .75 
6883 22.95 74LS32 .29 74LS248 .99 
68047 24 .95 74LS33 .55 74LS249 .99 
68488 19.95 74LS37 .35 74LS251 .59 

6800 = 1MHZ 74LS38 .35 74LS253 .59 
68800 10.95 74LS40 .25 74LS257 .59 
68802 22.25 7~LS42 .49 74LS258 .59 
68809E 29.95 74LS47 .75 14LS259 2.75 
68809 29.95 74LS48 .75 74LS260 .59 
68810 6 .95 74LS49 .75 74LS266 .55 
68821 6.95 74LS51 .25 74LS273 1.49 
68845 19.95 74LS54 .29 74LS275 3.35 
68850 5.95 74LS55 .29 74LS279 .49 

68800 = 2 MHZ 74LS6:l 1 .25 74LS280 1.98 
74LS73 .39 74LS283 .69 
74LS74 .35 74LS290 .89 
74LS75 .39 74LS293 .89 6500 74LS76 .39 74LS295 .99 

1 MHZ 74LS78 .49 74LS298 .89 
6502 4.95 74LS83 .60 74LS299 1.75 
6504 6.95 74LS85 .69 74~5323 3.50 
6505 8.95 14LS86 .39 74LS324 1.75 
6507 9.95 74LS90 .55 74LS352 1.29 
6520 4 .35 74LS91 .89 74LS353 i.29 
6522 7.95 '74LS92 .55 74LS363 1.35 
6532 9.95 74LS93 ,55 74LS364 i.95 
6545 22.50 74LS95 .75 74LS365 .49 
6551 11 .85 74LS96 ,89 74LS366 .49 

2 MHZ 74LS10i' .39 74LS367 .45 
6502A 6.95 74LS109 .39 74LS368 .45 
6522A 9.95 74LS112 .39 74LS3i3 .99 
6532A 11.95 74LS113 .39 74LS374 .99 
6545A 27.95 74LS114 .39 74LS3T7 1.39 
6551A 11 .95 74LS122 .45 74LS378 1.18 

3 MHZ 74LS123 .79 74LS379 1.35 
65028 14.95 74LS124 -2.90 74LS385 1.90 

74LS125 .49 74LS386 .45 
74LS126 .49 74LS390 1.19 

UARTS 74LS132 .59 74LS393 1.19 
AY3-1014 6.95 74LS133 .59 74LS395 1.19 
AY5-1013 3.95 74LS136 .39 74LS399 1.49 
AY3-1015 6.95 74LS137 .99 74LS424 2.95 
PT1472 9.95 74LS138 .55 74LS447 .37 
TR1602 3.95 74LS139 .55 74LS490 1.95 
2350 9.95 74LS145 1.20 74LS624 3.99 
2651 8.95 74LS147 2.49 74LS640 2.20 
TMS6011 5.95 74LS148 1.35 74LS645 2.20 
IM6402 7.95 74LS151 .55 74LS668 1.69 
IM6403 8.95 74LS153 .55 74LS669 1.89 
INS8250 10.95 74LS154 1.90 74LS670 1.49 

GENERATORS 
74LS155 .69 74LS674 9.65 
74LS156 .69 74LS682 3.20 BIT-RATE 74LS157 .65 74LS683 3.20 

MC14411 11.95 74LS158 .59 74LS684 3.20 
8R1941 11.95 74LS160 .69 74LS685 3.20 
4702 12.95 74LS161 .65 74LS688 2.40 
COM5016 16.95 74LS162 .69 74LS689 3.20 
COM8116 10.95 74LS163 .65 74LS783 24.95 
MM5307 10.95 74LS164 .69 81LS9S 1.49 

FUNCTION 74LS165 .95 81 LS96 1.49 
74LS166 1.95 81 LS97 1.49 
74LS168 1.75 81LS98 1.49 
74LS169 1.75 25LS2521 2.80 
74LS170 1.49 2SLS2569 4.25 • 0 

0 

-

VISIT OUR RETAIL STORE 
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat 11-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: For shipping Include $2 lor UPS Ground or $3 lor UPS Blue 
Label Air. llemo over 5 pounds require additional shipping charges. 
Foreign orders, Include sufficient amount lor shipping. There Ia a $10 
minimum order. Bay Area and Lo1 Angeles Counties add 61h% Sales 
Tax. Other California resldenls add 6% Sales Tax. We reserve the 
right to substitute manufacturer. Not responalble for typographical 
errors. Prices are subject to change without notice. We will match or 
beat any competitor's price provided It Is not below our cost. 

CIRCLE 75 ON FREE INFORMATION CARD 



7400 .19 74132 .45 LM301 .34 LM340 (see 7800) LM566 1.49 LM1800 2.37 CA 3023 2.75 CA 3082 1.65 4000 .29 4527 1.95 7401 .19 74136 .50 LM301H .79 LM348 .99 LM567 .89 LM1812 8.25 CA 3039 1.29 CA 3083 1.55 4001 .25 4528 1 .19 7402 .19 74141 .65 LM307 .45 LM350K 4.95 NE570 3.95 LM1830 3.50 CA 3046 1.25 CA 3086 .80 4002 .25 4531 .95 7403 .19 74142 2.95 LM308 .69 LM350T 4.60 NE571 2.95 LM1871 5.49 CA 3059 2.90 CA 3089 2.99 4006 .89 4532 1.95 7404 .19 74143 2.95 LM308H 1.15 LM358 .69 NE592 2.75 LM1872 5.49 CA 3060 2.90 CA 3096 3.49 4007 .29 4538 1.95 7405 .25 74145 .60 LM309H 1.95 LM359 1.79 LM709 .59 LM1877 3.25 CA 3065 1.75 CA 3130 1.30 4008 .95 4539 1.95 7406 .29 74147 1.75 LM309K 1.25 LM376 3.75 LM710 .75 LM1889 1.95 CA 3080 1.10 CA 3140 1.15 4009 .39 4541 2.64 7407 .29 74148 1.20 LM310 1.75 LM377 1.95 LM711 .79 LM1896 1.75 CA 3081 1.65 CA 3146 1.85 4010 .45 4543 1.19 7408 .24 74150 1.35 LM311 .64 LM378 2.50 LM723 .49 ULN2003 2.49 CA 3160 1.19 4011 .25 4553 5.79 7409 .19 74151 .55 LM311H .89 LM379 4.50 LM723H .55 LM2877 2.05 4012 .25 4555 .95 7410 .19 74152 .65 LM312H 1.75 LM380 .89 LM733 .98 LM2878 2.25 Tl 4013 .38 4556 .95 7411 .25 7~153 .55 LM317K 3.95 LM380N-8 1 .10 LM741 .35 LM2900 .85 4014 .79 4581 1.95 7412 .30 74154 1.25 LM317T 1.19 LM381 1.60 LM741N-14 .35 LM2901 1.00 TL494 4.20 75365 1.95 4015 .39 4582 1.95 7413 .35 74155 .75 LM318 1.49 LM382 1.60 LM741H .40 LM3900 .59 TL496 1.65 75450 .59 4016 .39 4584 .75 7414 .49 74156 .65 LM318H 1.59 LM383 1.95 LM747 .69 LM3905 1.25 TL497 3.25 75451 .39 4017 .69 4585 .75 7416 .25 74157 .55 LM319H 1.90 LM384 1.95 LM748 .59 LM3909 .98 75107 1.49 75452 .39 4018 .79 4702 12.95 7417 .25 74159 1.65 LM319 1.25 LM386 .89 LM1014 1.19 LM3911 2.25 75110 1.95 75453 .39 4019 .39 74000 .35 7420 .19 74160 .85 LM320 (see 7900) LM387 1.40 LM1303 1.95 LM3914 3.95 75150 1.95 75454 .39 4020 .75 74002 .35 7421 .35 74161 .69 LM322 1.65 LM389 1.35 LM1310 1.49 LM3915 3.95 75154 1.95 75491 .79 4021 .79 74004 .35 7422 .35 74162 .85 LM323K 4 .95 LM390 1.95 MC1330 1.69 LM3916 3.95 75188 1.25 75492 .79 4022 .79 74008 .35 7423 .29 74163 .69 LM324 .59 LM392 .69 MC1349 1.89 MC4024 3.95 75189 1.25 75493 .89 4023 .29 74010 .35 7425 .29 74164 .85 LM329 .65 LM394H 4.60 MC1350 1.19 MC4044 4.50 75494 .89 4024 .65 74014 .59 7426 .29 74165 .85 LM331 3.95 LM399H 5.00 MC1358 1.69 RC4136 1.25 4025 .29 74020 .35 7427 .29 74166 1.00 LM334 1.19 NE531 2.95 MC1372 6 .95 RC4151 3.95 BJ FET 4026 f .65 74030 .35 7428 .45 74167 2.95 LM335 1.40 NE555 .34 LM1414 1.59 LM4250 1.75 4027 .45 74032 .39 7430 .19 74170 1.65 LM336 1.75 NE556 .65 LM1458 .59 LM4500 3.25 TL071 .79 TL084 2.19 4028 .69 74042 1.29 7432 .29 74172 5.95 LM337K 3.95 NE558 1.50 LM1488 .69 RC4558 .69 TL072 1.19 LF347 2.19 4029 .79 74048 1.99 7433 .45 74173 .75 LM337T 1.95 NE561 24.95 LM1489 .69 LM13080 1.29 TL074 2.19 LF35 1 .60 4030 .39 74073 .65 7437 .29 74174 .89 LM338K 6.95 NE564 2.95 LM1496 .85 LM13600 1.49 TL081 .79 LF353 1.00 4034 1.95 74074 .65 7438 .29 74175 .89 LM339 .99 LM565 .99 LM1558H 3.10 LM13700 1.49 TL082 1.19 LF355 1.10 4035 .85 74076 .80 7440 .19 74176 .89 TL083 1.19 LF356 1.10 4040 .75 74083 1.95 7442 .49 74177 .75 H = T0-5 CAN T = T0-220 K = T0-3 LF357 1.40 4041 .75 74085 1.95 7443 .65 74178 1.15 
7444 .69 74179 1.75 4042 .69 74086 .39 

VOLTAGE 4043 .85 74089 4.50 7445 .69 74180 .75 74500 INTERFACE 4044 .79 74090 1.19 7446 .69 74181 2.25 8T26 1.59 

REGULATORS 4046 .85 74093 1.75 7447 .69 74182 .75 74SOO .32 74S163 1.95 8T28 1.89 4047 .95 74095 .99 7448 .69 74184 2.00 74S02 .35 74S168 3.95 8T95 .89 4049 .35 740107 .89 7450 .19 74185 2.00 74S03 .35 74S169 3.95 8T96 .89 7805T .75 7905T .85 4050 .35 740150 '5.75 7451 .23 74190 1.15 74S04 .35 74S174 .95 8T97 .89 7808T .75 7908T .85 4051 .79 740151 2.25 7453 .23 74191 1 .15 74S05 .35 74S175 .95 8T98 .89 7812T .75 7912T .85 4053 .79 740154 3.25 7454 .23 74192 .79 74S08 .35 74S181 3.95 DM8131 2.95 7815T .75 791ST .85 4060 .89 740157 1.75 7460 .23 74193 .79 74S09 .40 74S182 2.95 DP8304 2.29 7.S24T .75 7924T .85 4066 .39 740160 1.19 7470 .35 74194 .85 74S10 .35 74S188 1.95 DS8835 1.99 7805K 1.39 7905K 1.49 4068 .39 740161 1.19 7472 .29 74195 .85 74S11 .35 74S189 6.95 DS8836 .99 7812K 1.39 7912K 1.49 4069 .29 740162 1.19 7473 .34 74196 .79 74S15 .35 74S194 1.49 
MISC. 7815K 1.39 7915K 1.49 4070 .35 740163 1.19 7474 .33 74197 .75 74S20 .35 74S195 1.49 7824K 1.39 7924K 1.49 4071 .29 740164 1.39 7475 .45 74198 1.35 74S22 .35 74S196 1.49 ULN2003 

4072 .29 740165 2.00 7476 .35 74199 1.35 74S30 .35 74S197 1.49 3242 78L05 .69 79L05 .79 
4073 .29 740173 .79 7480 .59 74221 1.35 74S32 .40 74S201 6.95 3341 78L 12 .69 79L 12 .79 4075 .29 740174 1.19 7481 . 1.10 74246 1.35 74S37 .88 745225 7.95 MC3470 78L 15 .69 79L 15 .79 4076 .79 740175 1.19 7482 .95 74247 1.25 74S38 .85 74S240 2.20 MC3480 78H05K 9.95 LM323K 4.95 4078 .29 740192 1.49 7483 .50 74248 1.85 74S40 .35 74S241 2.20 11090 78H12K 9.95 UA78S40 1.95 4081 .29 740193 1.49 7485 .59 74249 1.95 74S51 .35 74S244 2.20 95H90 
4082 .29 740195 1.39 7486 .35 74251 .75 74S64 .40 74S251 .95 2513-001 UP 
4085 .95 740200 5.75 7489 2.15 74259 2.25 74S65 .40 74S253 .95 2513-002 LOW 
4086 .95 740221 1.75 7490 .35 74265 1.35 74S74 .50 74S257 .95 4093 .49 740373 2.45 7491 .40 74273 1.95 74S85 1.99 74S258 .95 4098 2.49 740374 2.45 7492 .50 74276 1.25 74S86 .50 74S260 .79 4099 1.95 740901 .39 7493 .35 74279 .75 74S112 .50 74S274 19.95 14409 12.95 740902 .85 7494 .65 74283 2.00 74S113 .50 74S275 19.95 14410 12.95 740903 .85 7495 .55 74284 3.75 74S114 .55 74S280 1.95 14411 11.95 740905 10.95 7496 .70 74285 3.75 74S124 2.75 74S287 1.90 14412 12.95 740906 .95 7497 2.75 74290 .95 74S132 1.24 74S288 1.90 14419 7.95 740907 1.00 74100 1.75 74293 .75 74S133 .45 74S289- 6.89 14433 4.18 740908 2.00 74107 .30 74298 .85 74S134 .50 74S301 6.95 4502 .95 740909 2.75 74109 .45 74351 2.25 74S135 .89 74S373 2.45 4503 .65 740910 9.95 74110 .45 74365 .65 74S138 .85 74S374 2.45 4508 1.95 740911 8.95 74111 .55 74366 .65 74S139 .85 74S381 7.95 4510 .85 740912 8.95 74116 1.55 74367 .65 74S140 .55 74S387 1.95 4511 .85 740914 1.95 74120 1.20 74368 .65 74S151 .95 74S412 2.98 4512 .85 740915 1.19 74121 .29 74376 2.20 74S153 .95 74S471 4.95 4514 1.25 740918 2.75 74122 .45 74390 1.75 74S157 .95 74S472 4.95 4515 1.79 740920 17.95 74123 .49 74393 1.35 74S158 .95 74S474 4.95 4516 1.55 740921 15.95 74125 .45 74425 3.15 74S161 1.95 74S482 15.25 4518 .89 740922 4.49 74126 .45 74426 .85 74S162 1.95 74S570 2.95 4519 .39 740923 4 .95 74128 .55 74490 2.55 74S571 2.95 4520 .79 740925 5.95 
4522 1.25 740926 7.95 
4526 1.25 740928 7.95 

CLOCK 740929 19.95 
CIRCUITS 

SOUND CHIPS 

CIRCLE 75 ON FREE INFORMATION CARD 



2732 32K EPROM $495 2784 64K EPROM $995 
TANTALUM 

6V 10V 15V 20V 25V 

.22uf 

.27 

.33 

.47 .35 

.68 

.40 .40 .45 

.45 

.35 .40 .45 

.40 .45 

.45 .50 .55 .60 

.45 

.45 .55 .60 .65 

.60 

.70 .75 

.55 .65 .80 .85 .90 

.65 .85 .90 

.75 .85 . 90 

1.25 

1.00 1.35 

2.25 

1.50 

1.35 

1.75 

3.25 

OPTO-
ISOLATORS 

1 .00 MCA-7 
1.10 MCA-255 

.69 IL-1 
1.75 ILA-30 
1.25 ILQ-74 
1.25 H11C5 
1.00 TIL-111 
1.50 TIL-113 

DIODES 
5. 1 volt zener 
12.0 volt zener 
(1N914) switching 
400PIV rectifier 
200PIV 1.5amp bridge 
400PIV 1.5amp bridge 

MUFFIN FANS 
NEW UN-USED 

SWITCHES 

• • • • • 
35V 

.40 

.40 

.40 

.45 

.45 

.50 

.65 

.65 

.85 

1.00 

DISC 
50V 10pf 50V .05 470 50V 

22 50V .05 560 50V 
25 50V .05 680 50V 
27 50V .05 820 50V 

.45 33 50V .05 .001uf 50V 

.50 47 50V .05 . 0015 50V 

.50 56 5o'v .05 .0022 50V 
68 50V .05 .005 50V 
82 50V .05 .01 50V 

.60 100 50V .05 .02 50V 

.75 220 50V .05 .05 50V 

. 85 330 50V .05 .1 12V 
.1 50V 

. 90 

. 90 MONOLITHIC 
.1uf-mono 50V .18 .47uf-mono SOV 

.90 

ELECTROLYTIC 
RADIAL AXIAL 

1.00 
.47uf 50V .14 1uf 50V 
1 25V .14 4.7 16V 
2.2 35V .15 10 16V 
4.7 50V .15 10 50V 
10 50V .15 22 16V 
47 35V .18 47 50V 
100 16V .18 100 15V 
220 35V .20 100 35V 
470 25V .30 150 25V 
2200 16V .60 220 25V 

330 16V 

COMPUTER 500 16V 

GRADE 1000 16V 
1500 16V 

.50 MPS3706 

.25 2N3772 

.50 2N3903 

.50 2N3904 
2N2218A .50 2N3906 

1-99 
.13 
.15 
.17 
.20 
.29 
.30 
.30 
.40 

.50 

.50 

.25 

.10 

.25 

. 25 

.50 

.25 

.125 
.79 
.69 
.30 
.25 
.40 
.40 
.25 
.25 
.25 
.25 
.25 
.15 

2N4122 
2N4123 
2N4249 
2N4304 
2N4401 
2N4402 . 
2N4403 
2N4857 
PN4916 
2N5086 
PN5129 
PN5139 
2N5209 
2N6028 
2N6043 
2N6045 
MPS-A05 
MPS-A06 
MPS-A55 
TIP29 

.49 
64 pin ST 4.25 call 

ST = SOLDERTAIL 
.59 .49 
.69 .52 
.49 .49 
.99 .90 

1.09 .98 
1.39 1.28 
1.49 1.35 
1.69 1.49 

40pinWW 1.99 1.80 
WW = WI REWRAP 

CIRCLE 75 ON FREE INFORMATION CARD 

• • • • • • I 
FR-4 Epoxy Glass Laminate 

With Gold-Piated Contact Fingers 

S-100 BUSS 
Bare - No Foil Pads ......... 
Horizontal BUSS .... . . ... ... 
Vertical BUSS .... . ... ..... .. 
Single Foil Pads Per Hole ..... 

APPLE 
Bare - No Foil Pads ...... ... 
Horizon~IBUSS ............ 
Single Foil Pads Per Hole ..... 

IBM 
BUSS Lines+ Pads . .. .... ... 

GENERAL PURPOSE 
22/44 PIN ( .156" SPACING) 

Vertical BUSS, 4.5" x 6" ...... 
Vertical BUSS, 4.5" x 9" ...... 

36/72 PIN ( .1" SPACING) 

.6" cc 

.3" CA 

.3" cc 

.375" cc 

.5" cc 

.5" CA 

BYPASS CAPS 
100/6.00 

UF DISC 100/8.00 
UF MONOLITHIC 100/15.00 

RESISTORS 
'I• WATT 5% CARBON FILM ALL 

STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 

.025 

.02 

.015 



2716 16K EPROM $395 TMS2532 32K EPROM $595 
M1'CRO 

HARDWARE HANDBOOK 
FROM ELCOMP- $14.95 

Over 800 pages of manufacturers data 
sheets ·gn most commonly used IC's. 
Includes:· 
*TTL- 74/74LS and 74F 
*CMOS 
* Voltage Regulators 
* Memory- RAM , ROM, EPROM 
* CPU's - 6800, 6500, Z80, 8080, 

8085, 8086/ 8 
* MPU support & interface- 6800, 

6500, Z80, 8200, etc. 

BEST SELLING 
BOO~S 

OSBORN~MC GRAW-HILL 
Apple II Wser"s Guide . . . . . . . . . . . 16.95 
CRT Controller"s Handbook . . . . . ... 9.95 
68000 Assembly Language 

Programming . ... . ... .. . • . . . 16.99 
CBASIC User Guide . . . .. .. .. . .. 15.00 

SVBEX 
Your First Computer . . . • . . . . . . . . 8.95 
The CP/M Handbook .. . . . . . .... 14.95 
The PASCAL Handbook . ..... . .. 18.95 
Microprocessor Interfacing 

Techniques . .. .• ....... • .... 17.95 

TRANSFORMERS 
FRAME STYLE 

12.6VAC 2amp 
12.6VAC CT 2amp 
12.6VAC CT 4amp 
12.6V~C CT 8amp 
25.2V AC CT 2amp 

PLUG CASE STYLE 
12VAC 25Dma 
12VAC 500ma 
12VAC 1amp 
12VAC 2amp 

DC ADAPATER 

&, 9, 12 VDC selectable with universal adapter 
. 8.95 

NOTE: Please include sufficient amount tor 
shippinQ on above items. 

TANDON 
TM100-1 5'/."' (FOR IBM) SS/DD 229.00 
TM100-2 5V< ' (FOR IBM) DS/DD 295.00 

SHUGART 
SA 400L 5'/." ' (40 TRACK) SS/DD 199.95 
SA 400 5V." (35 TRACK) SS/DD 1~9.95 

SIEMENS 
FD100-8 8" SS/DD 

(801 REPLACEMENT) 

PERTEC 
FD-200 5V•" SS/DD 

FD-250 5V." DS/DD 

MPI 

NOTE: Please include sufficient amount for 
shipping on above items, 

CABINETS FOR 5114'' 
DISK DRIVES 

CABINEt #1 S29.95 
* DIMENSiONS 8% x 5 15/" x 3 1o/16" 

* COLOR MATCHES APPLE 
*FITS STANDARD 5Y4' DRIVES, 

INCL. SHUGART 

* INCLUDES MOUNTING 

HARDWARE AND FEET 

CABINET #2 S79.00 
* COMPLETE WITH POWER 

~UPPL Y, SWITCH, LINE 

CORD, FUSE & STANDARD 

POWER CONNECTOR 

* DIMENSIONS: 11% x 5% x 317'16" 
* +5V@ 1 AMP, +12V@ 1.5 AMP 

*FITS STANDARD 5'14'' DRIVES 

* PLEASE SPECIFY 
GRAY OR TAN 

JDR SPRinG SPECIALS 
SA400 $189.95 

* 35 TRACKS 

*REPEAT OF A SELLOUT 
* LIMITED SUPPLY (AGAIN) 
*MODIFY FOR USE IN APPLE (EXPERIENCED 

TECHNICIANS) 

* USE WITH CABINET #1 TO MAKE A BEAUTIFUL 

APPLE COMPATIBLE DRIVE 
MODIFICATION INSTRUCTIONS $1.00 

34 PIN EDGE CARD CONNECTOR MATES TO RIBBON CABLE $3.25 

MEMORY SALE 
2114 450NS (TMS4045) 8/9.95 

2114 250NS (TMS4045) 8/10.95 

2102L-4 LOW POWER 450NS .55 ea. 

4164 200NS 5.95 Z80A-CPU 4MHZ 

HM6116-4 200NS 4.75 8080 2M HZ 

TMM2016 200NS 4.15 8085 ~MHZ 
2732 450NS 4.95 80865MHZ 

TMS2532 450NS 5.95 6800 1MHZ 

9.95 68000 BMHZ 

COMPONENTS 
LM1488 ot LM1489 .69 ea. 7805T or 7812T 

16 PIN LOW PROFILE ST IC SOCKETS 

16 PIN TOOLED WIRE WRAP IC SOCKETS 

MODEL 2 
MOUNTED ON PC BOARD 

MANUFACTURED BY CONVER 

+5 VOLT 4 AMP 

±12 VOLT 1 AMP 

NOTE: Please include sufficient amount for 
shipping?" above items. 

D-SUBMINIATURE 
SOLDER RIGHT ANGLE 

SINGLE COLOR COLOR CODED DESCRIPTION SOLDER RIBBON CABLE HOODS 

CONTACTS 1' 10' 1' 10' .. 
10 .50 4.40 .83 7.30 
2o .65 5.70 1.25 11.00 
26 .75 6.60 1.32 11.60 
34 .98 8.60 1.65 14.50 
40 1.32 11.6.0 1.92 16.80 
50 1.38 12.10 2.50 22.00 

MALE FEMALE MALE FEMALE MALE FEMALE BLACK GREY 
ORDER BY DBxxP DBxxS DBxxPR DBxxSR IDBxxP IDBxxS HOOD-B HOOD 

CONTACTS 9 2.08 2.66 1.65 2.18 3.37 3.69 -- 1.60 
15 2.69 3.63 2.20 3.03 4.70 5.13 - 1.60 
25 2.50 3.25 3.00 4.42 6.23 6.84 1.25 1.25 
37 4.80 7.11 4.83 6.19 9.22 1008 -- 2.95 
50 6.06 9.24 -- -- -- -- -- 3.50 

For order if)structions see "I DC Connectors" below. 

IDC CONNECTORS 
DESCRIPTION SOLDER HEADER RIGHT ANGLE WW HEADER RIGHT ANGLE RIBBON RIBBON RIBBON 

SOLDER HEADER WW HEADER HEADER SOCKET HEADER EDGE CARD 
ORDER BY IDHxxS IDHxxSR IDHxxW IDHxxWR IDSxx IDMxx IDExx 

CONTACTS 10 .82 .85 1.86 205 1.15 -- 2.25 
20 1.29 1.35 2.98 3.28 1.86 5.50 2.36 
26 1.68 1.76 3.84 4.22 2.43 6.25 2.65 
34 2.20 2.31 4.50 4.45 3.15 7.00 3.25 
40 2.58 2.72 5.28 4.80 3.73 7.50 3.80 
50 3.24 3.39 6.63 7.30 4.65 8.50 4.74 

ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by" part number listed. Example: A 10 pin right angle solder style 
header would be IDH10SR. 
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SPRinG APPLE SALEI 
FD-35 019 RIVE 

By MA Systems 
* Di rect •Replacement for 

Apple Disk II 
* Compatible with Apple 

Controller or other Apple 
compatible controllers 

* Specially designed electronics 
with low power consumption 

* DOS 3.3 and 3.2 compatible 
* Owner's Manual and Warranty 

Card included 
* 90-day Warranty 

\ftl\\:::ctOR' $22995 
OffER -

CONTR LLER CARD sa9.95 

From the Keyboa rd Co. 

* Brand New Rev. 7 keyboard -
NOT an imitation 

* Spec ial Purchase - Supply 
very limited 

* Includes Encoder Board and 
Cable 

APPLE COMPATIBLE 
POWER SUPPLY S99.95 

* Compact Switching Design 
*All Outputs regulated 
* Short Circuit and Overload 

Protection 
* Complete with Apple-type 

plug-in power cord 
* Appl e Compatible - Yet higher 

o utput allows more disk drives 
and cards without overheating 

* +5V @ 5A, +12V @ 3A, 
-5V @ .5A, -1 2V @ .5A 

* Shielded enclosure: 1 0%" x 3W' 
X 2 3/1s" 

VIEWMAX 80 
A Full Function 80 column card 

fo r Apple II * 

2 YEAR WARRANTY 

••• 

lEW IMPROU 
JDR COOLING FAN 

FOR YOUR APPLE II 
* Easy modification- no 

modification of Apple required 
* Eliminates overheating 

problems 
* Switch on front controls fan, 

Apple, and extra outlet 
* Rotron whisper fan is the 

quietest, most reliable on the 
market 

now WITH SURGE 
SUPPRESSIOn 

' $69.95 

INTERFACE CARDS 
By Perisoft 

PRINTERLINK 579.00 
* Centronics Standard Parallel 

Interface for Apple II _ 
* Simple to use - Yet supports 

custom driver applications 
from ROM or Disk 

* Includes card, cable and user's 
manual 

* 1 Year Warranty 
MESSENGER S119.00 

* Serial 1/0 for Appl e II 
* Connects virtually any RS-232 

serial device 
* 6 switch selectable drivers: 

- 4 printer drivers 
- Terminal Driver - 40 or 80 

driver 
* Includes card , cabl e and user's 

manual 
1 Year Warrant 

KIDATA' PRU\~TER 
* 120 cps, 9x9 Dot Matrix 
* SO% faster than EPSON 
* Parall el and Serial interfaces 

are standard 

M L-82A . . . . . . . . . . s4 7950 

M L-83A ...... . .. . ssgggs 

JDR.16K RAM 
For Apple II* 

* Expand your 481< Apple to 64K 
* Fully compatible with Apple 

Language System - Use in 
place of Apple Language card 

* Provides extra memory for 
Vis icalcTM 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest quality card features: 
gold edge connector, sockets 
for all IC's 

NOW WITH 2 YEAR WARRANTY 

ASSEMBLED & TESTED $4·495 
WITH WARRANTY . . . .. . . . . 

KIT- INCLUDES ALL $4Q95 
PARTS & INSTRUCTIONS . .. 

BARE. PC CARD $1495 
WITH INSTRUCTIONS . . ... . 

MONITORS 
GREEN PHOSPHOR 

NEC JB1201M $169°0 

ZENITH ZVM-121 $119°0 

COLOR 

MDEK COLOR 1 

A THANA ss so SOFT ••• 24.95 
MEMO REX ss so SOFT 26.95 
VERBATIM ss D O SOFT 29.95 
VERBATIM 10 SECT. HARD 29.95 

NASHUA 
TOP QUALITY- LOW PRICE! 

M L-84 PARALLEL ••• $1059°0 

CAll FOR PRICES ON 82A TRACTOR OPTION 
AND 82A, 83A GRAPHICS OPTION. CABLES 
AND INTERFACE CARDS AVAILABLE 

Single Sided , Single Density 
Soft Sectored with Hub Ring 

$19.95 BOX OF 10 . -
+ JDI~t!'!l!~c~~2~Yices 

San Jose. CA 95128 
800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • T e lex 171 - 110 

VISIT OUR HI: I AIL :iTORE 
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 11-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: For ohlpplng Include $2 for UPS Ground or $3 for UPS Blue 
Label Air. llemo over 5 pounc,io require additional ohlpplng chargeo. 
Foreign ordero, Include ouHicleMtamount for ohlpplng. There loa $10 
minimum order. Bay Area and Loa Angeles Countlea add 6%% Sales 
Tax. Other Callfo•nla reoldenlo add 6% Saleo Tax. We reoerve the 
right to oubolllute manufacturer. Not reoponolble for typographical 
errors. Prlcea 11re aubject to change without notice. We will match or 
beat any competitor'• price pro¥1ded It Ia not below our coat. 

"' 1983 JDR MICRODEVICES, INC. 
' APPLE IS A TRADEMARK OF APPLE COMPUTER CO. 

CIRCLE 75 ON FREE INFORMATION CARD 
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SPECIAL SECTION-VIDEO AND HANDHELD GAMES ,, 

THE LATEST VIDEOGAME SYSTEMS FOR 83 
A look at the latest videogame consoles announced at the 
WCES show, including lr\tellivision II , lntel(ivision Ill, and 

Odyssey. 

COLECOVISION 
An in-depth look at the Colecovision console and 

accessories, and new game cartridges. 

GCE'S VECTREX ARCAD.E GAME 
A look at the first home videoganie with a built-in CRT and 

vector-type graphics. The discussion will include a look at some 
of the game caf1ridges. 

THE ATARI 5200 SUPER GAME SYSTEM 
Atari 's latest entry in the videogame market is described 

along with the game cartridges for the new system. 

STARPATH'S SUPERCHARGER 
A plug-in adaptor for Atari 's 2600 console that improves the 

graphic resolution. 

NEW SOFTWARE AND ADD-ONS FOR 83 · 
A look at the new software, keyboards and controllers for 

1983 

VOICE SYNTHESIS 
Peripheral expansion devices for adding voice synthesis to 

your videogame console. 

HANDHELD AND TABLETOP ELECTRONIC GAME~ 
Small portable arcade -and Chess games. 

ON SALE AT YOUR LOCAL NEWSSTAN.D MAY 19, 1983 
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$139.95 

• Micro c_omputer teChnology • Quartz controlled 
IC's lock m picture & prevent drift • 60 channel 
selections • Programmable time on & off • 24 
hour lED d1g1tal clock •Favoritechannel mem
ory & recall plus scan •Wireless hand held 

;~~~~r:~~p\~ab~~~~"!~yst~~~~ :l~i~~~a~c d~nee 
yearwarrantyservtce. 

CABLE TV ACCESSORIES 
2 set coupler ......................................... ............................................... 2.95 
3 set coupler . ........................................................................................ 3.95 
4 set coupler. . ....................................................................................... 4.50 
F Connectors ........................................................................................... 25 
Matching transformer ............................................................................. . 99 
TV Game Switch .................................................................................. 3.95 
VHF-UHF AMP-2808 ........................................................................ 29.95 

SGL WABER 
Protect your 
computer and 
electronic equipment 
from voltage spikes 

$35.95 
DG115P 

DG115S 
(6 Outle1) 

$45.95 

.· · SCOTCH ISKETTES 
~" 51/4 SSDD Soft Box 10$29.95 
~ 51f4 DSDD Soft Box 10 95 

REF.URBISHEil 
MONITORS 

Portable ·IC 
Color Pattern Generator 
• Generates 10 stable patterns including cross
hatch. 7 x 11 dot. gated rainbow and purity • 
Compact for convenient field service use • Very 
rugged_alu_minumandsteelcaseforreliability 
and sh1eldmg • Selects outputs on 3 channels • 
Adjustable RF output into 75 ohm load for a 
strong signal with any TV set • NTSC compatible 
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Abex. .. 102 
Active Electronic Sales Corp.. . . . I 19 
Advance Electronics .......... .40-43.105 
Advanced Computer Products. . .. .. 13 I 
All Electronics Corp.. . ... ... 114 
AMC Sales. . . . 104 
Appliance Service News .... . .. .. ...... I 02 
AP Products . . ..... 28 
Arizona Electronic Surplus.. . 120 
Automated Production Equipment .. 85 
Bay Star. . .................. 32.88 
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Eico ........................................ 106 
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Subscribe today to the magazine that keeps you up-to-date with the newest 
ideas and innovations in electronics. (If you already are a subscriber, do a 
friend a favor and pass this subscription card along to him.) 

check offer preferred 

0 1 Year-12 issues ONLY $14.97 
(You save $3.03 over newsstand) 

0 Canada-12 issues $17.97 
0 All other countries-12 issues $22 .47 

0 Payment enclosed 0 Bill Me 

0 2 Years (SAVE MORE)-24 issues $28.97 
(You save $7.03 over newsstand) 

0 Canada-24 issues $34 .97 
0 All other countries-24 issues $43 .97 

0 Check here if you are extending or 
renewing your subscription 

Name (Please Print!- -------------------
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